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PREFACE 


Phase  I of  the  National  Fallout  Shelter  Survey  consisted  of  a number  of  parts  which  had  to  be  care- 
fully Integrated.  The  physical  theory  which  underlies  the  entire  undertaking  is  attributable  to  Dr.  L. 

V.  Spencer  and  Mr.  Charles  Elsenhauer  of  the  Radiation  Physics  Division,  National  Bureau  of  Standards. 

The  collection  of  the  data  for  each  building  that  was  surveyed  was  the  joint  responsibility  of  the  Corps 
of  Engineers,  U.  S.  Army,  and  the  Bureau  of  Yards  and  Docks,  U.  S.  Navy.  These  pertinent  data  were 
collected  all  over  the  United  States  and  sent  to  the  Bureau  of  Census,  Department  of  Conmerce,  where  they 
were  transformed  into  a form  which  made  them  suitable  for  handling  on  an  electronic  digital  computer. 

The  Computation  Laboratory,  National  Bureau  of  Standards,  played  the  following  role.  After  receipt 
of  the  data  on  the  existing  structures,  they  were  edited  on  the  electronic  computer  and  separated  into 
three  classes.  The  first  consisted  of  data  for  those  structures  which  passed  all  of  the  edit  checks 
and  which  therefore  could  be  further  processed;  the  second  consisted  of  data  for  those  structures  for 
which  minor  inconsistencies  were  detected;  the  third  consisted  of  those  data  for  which  inconsistencies 
were  so  gross  as  to  preclude  further  processing.  For  data  in  the  second  class,  minor  changes  were  made 
and  the  data  were  incorporated  with  the  processable  data.  Data  in  the  third  class  were  returned  to  the 
Bureau  of  Census  with  an  indication  of  the  nature  of  the  errors  detected. 

The  usable  data  were  processed  to  calculate  the  protection  factors  to  be  expected  in  existing  fa- 
cilities, and  the  results  of  these  calculations  were  returned  to  the  field  offices  of  the  Army  Corps 
of  Engineers  for  further  distribution.  In  addition,  consolidated  files,  referred  to  generally  in  the 
text  as  M files,  were  prepared,  as  well  as  were  summaries  for  various  levels. 

The  entire  logic  of  organizing  the  problem  from  the  receipt  of  the  basic  information  on  magnetic 
tape  from  the  Bureau  of  Census  to  preparation  of  all  reports,  master  files,  summaries,  etc.  was  the 
responsibility  of  the  Computation  Laboratory.  The  preparation  of  each  of  the  numerous  codes  which  are 
described  in  detail  in  the  body  of  this  report  was  done  completely  by  the  staff.  While  an  understand- 
ing of  any  one  facet  of  the  problem  may  be  had  by  studying  the  appropriate  section  of  this  report,  the 
overall  interwoven  intricacy  of  the  entire  process  can  be  appreciated  only  by  wading  through  all  of  the 
details  associated  with  each  aspect  of  the  problem.  That  the  staff  was  able  to  formulate  in  such  detail 
such  an  Intricate  process  may  be  attributed  to  the  many  weeks  of  conferences  and  discussions  which  pre- 
ceded the  coding  effort.  The  familiarity  by  each  member  of  the  group  with  the  role  that  every  other 
member  was  to  play  greatly  furthered  the  success  of  the  operation. 

The  contributions  of  each  of  the  following  Individuals  to  this  important  task  could  be  separated 
only  Insofar  as  responsibility  is  concerned  for  major  sections  of  the  coding;  significant  suggestions 
by  each  and  every  one  are  to  be  found  scattered  throughout  the  entire  effort.  Therefore,  no  effort 
is  made  to  try  to  indicate  individual  responsibility  or  assign  individual  credit,  but  rather  attribute 
the  success  of  the  over-all  acccmpllshment  to  the  following  individuals:  Mrs.  Jeanne  Belman,  Mr.  William 
Hall,  Mr.  Louis  Joseph,  Mr.  Peter  O'Hara,  Miss  Maxine  Paulsen,  Miss  Irene  Stegun,  and  Mrs.  Ruth  Varner. 


Don  Mlttleman 

Chief,  Computation  Laboratory 
Edward  Cannon 

Chief,  Applied  Mathematics  Division 


ii 


UCHTEIHTS 


1.  Goal 

2.  File  Numbering  System 

3.  File  Descriptions 

3.1  FI  Item 

3.2  F2  Item 

3.3  MWO  File 

3.^  Ml  Files 

3.5  M2  Files 

3.6  Cl  File 

3.7  C2  File 

3.8  C3  File 

3.9  File 

3.10  C5  File 

3.11  P Files 

4.  Sorts 

5.  MWO  Construction 

6.  Input  Edit  Program 

6. 1 FunctijOn 

6. 2 Interpretation  of  C4  in  PI. , 

6.3  Interpretation  of  Ml'  in  PI, 

6.4  Hi^er  Order  Checks 

6.  5 Existence  Check 

6. 6 Story-Height  Check 

6. 7 Setback  Check 

6.8  Dimension  Check 

6. 9 Contaminated  Planes  Check. . , 

7.  PF  Calculation  and  Print 

7. 1 Input-Output  Program 


7.2  PF  Subroutine 17 

7.3  Gecanetric  Model  for  a Building  Part..  17 

7.4  Grade  Height  and  the  Natirre  of  the 

First  Contaminated  Plane I7 

7.5  General  Disc\isslon  of  the  Method  of 

Calculation I8 

7.6  Subbasements 18 

7-7  Basement  and  Higher  Stories I8 

7.8  Contributions  from  Roofs 21 

7.  9 nie  Actual  Roof 21 

7. 10  Setbacks  Above  the  Detector 21 

7. 11  Neighboring  Roofs  Above  the  Detector.  21 
7- 12  Contributions  from  Contaminated 

Strips 22 

7. 13  Shielding 22 

7.  l4  Output  Construction 23 

M2"  Construction  and  Maintenance 23 

8. 1 Update-Summary  Program 23 

The  Report  Files  P6,  P7,  P8,  and  P9 25 

Ml  Creation 25 

10. 1 Ml"  Creation 25 

10.2  Ml"-M2  Match  Select 25 

Final  PF  Calculation 25 

Appendix  I Edit  Tables. 27 

Appendix  II  PF  Calculation  Tables .........  30 

Appendix  III  I-O  Formats  and  Examples 40 

Appendix  IV  Flow  Charts. ..................  62 

Appendix  V Figures. ......................  82 


1 

1 

2 

2 

2 

2 

3 

5 

5 

4 

4 

4 

5 

5 

5 

5 

6 8. 

6 

I 9. 

8 10. 

9 

10 

11  11. 

14 

15 

16 

16 

16 

iii 


ABSTRACT 


This  report  describes  in  detail  the  procedures  and  programs  devised  by  the  Computation  Laboratory 
staff  for  processing  data  gathered  for  the  National  Fallout  Shelter  Survey. 
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1.  GOAL 


The  hasic  goal  of  the  Computation  Laboratory  was  twofold;  the  first  objective  was  the  calculation 
of  all  shelter  data  and  their  transmission  to  the  submitting  field  offices;  the  second,  the  creation  of 
three  tape  files  from  which  any  desired  subsets  of  input  data  and/or  calculated  results  were  to  be 
readily  available.  These  three  files  were: 

(1)  Standard  Location-Population  File  (MWO).  (See  Appendix  III  page  ) 

(2)  Edited  Input  File  (Ml).  (See  Appendix  III,  page  Jt8.) 

(3)  Shelter  File  (M2).  (See  Appendix  III,  page  48.) 

These  three  files  were  created  and  maintained  using  procedures  devised  to  assure  that  all  of  the 
following  conditions  were  met: 

(1)  All  files  were  compatible. 

(a)  There  existed  a one-one  or  many-one  correspondence  from  M2  to  Ml. 

(b)  There  existed  a one-zero,  one-one,  or  one-many  correspondence  from  each  level  of  MWO  and  Ml. 

(c)  There  existed  a one-one  or  many-one  correspondence  from  each  item  of  MWO  to  each  of  the 

higher  levels  of  MWO. 

(2)  Each  file  was  in  ascending  order  of  identification  field. ^ 

(3)  There  were  no  duplicates  in  any  file.  (Duplicate  here  and  elsewhere  means  duplicate  identifi- 
cation fields. ) 

(4)  It  was  possible  to  add  an  item,  remove  an  item,  or  replace  an  item  for  each  file. 

(5)  Each  item  was  permissable. 

(a)  Each  field  of  each  item  was  a possible  legitimate  value. 

(b)  There  were  no  paradoxical  relations  between  fields  within  an  item. 

(c)  There  were  no  paradoxical  relations  between  items. 

All  other  files  or  cards  decks  mentioned  were  temporary  and  have  been  used  for  intermediate 
results  only.  Each  of  the  major  programs  or  procedures  used  is  described  definitively  in  relation  to 
the  three  basic  files  and  for  input  or  output  not  strictly  for  internal  NBS  use.  Other  files  and  one 
run  programs  may  not  be  defined. 

2.  FILE  NUMBERING  SYSTEM 

I.  First  character  was  C;  these  were  data  received  from  Census  Bureau.  These  may  be  cards,  magnetic 
tapes  or  printed  copy. 

(a)  Cl  consisted  of  Standard  Location,  County,  Area,  and  State  name  cards.  (See  Appendix  III, 
page  45.) 

(b)  C2  consisted  of  population  cards  for  each  standard  location.  (See  Appendix  III,  page  45*) 

(C)  C3  was  a magnetic  tape  for  each  PCU^contaxning  all  numeric  Information  from  Fosdlc  schedules. 
(See  Appendix  III,  page  46.) 

(d)  C4  was  a card  deck  of  all  address  cards  corresponding  to  the  Fosdic  schedules.  (See  Appendix 
ill,  page  46.) 

(E)  C5  was  a printed  memorandum  containing  identification  fields  of  items  of  Ml  found,  outside  the 
NBS  system,  to  be  in  error  and  to  be  removed.  (See  Appendix  III,  page  47.) 

II.  First  character  was  F;  these  were  data  originating  in  field.  All  transmission  was  to  Census  Bureau 
at  Jeffersonville.  (See  Appendix  m,  pages  4C-44.) 

III.  First  character  was  M;  these  were  the  three  master  files  created  and  maintained  on  magnetic  tape 
by  NBS.  If  primed,  the  file  was  either  a subset  of  or  an  input  to  the  indicated  M file  and  had  the 
same  format. 


1.  For  MWO  the  identification  field  was  the  eight  character  Standard  Location  code.  For  Ml  the 
identification  was  twenty  characters,  the  first  eight  of  which  were  standard  location  code;  the  next 
two,  field  office  code;  the  next  two,  contract  code;  the  next  five,  facility  number;  the  next  two,  part 
number;  and  the  last,  revision  number.  For  M2  the  identification  contained  the  same  twenty  characters 
as  for  Ml  plus  eight  binary  bits  as  a minor  key  to  indicate  story  number. 

2.  Abbreviation  used  for  Processing  Unit--a  group  of  generally  about  4000  entries  each  of  03  and  C4  as 
received  from  the  Census  Bureau. 
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(a)  MWO  Is  the  Standard  Location-Population  File 

(b)  Ml  is  the  Edited  Input  File 

(c)  M2  is  the  Shelter  File 

IV.  First  character  is  P;  these  are  both  magnetic  tapes  and  printed  copies  which  leave  MBS. 

PI  contains  all  rejected  and  q.uestioned  items  from  Input  Edit  Program.  (See  Appendix  HI,  page  50) 
PIA  contains  all  items  from  PI  which  have  a non-zero  revision  number.  (See  Appendix  HI, page  51) 

P2  contains  one  line  of  identification  for  each  Ml  entry  processed  plus  one  line  for  each  shelter 
with  a PF  of  at  least  20;  or  if  no  shelter  existed  for  an  entire  facility  part,  a line  to  indi- 
cate the  "no  shelter”  case.  In  addition  there  is  a title  page  for  each  Standard  Location.  (See 
Appendix  III,  pages  52-54.) 

P5  contains  one  line  for  each  M2 ' item  rejected  by  the  M2"  creation  program.  An  entry  is  caused 
by  either  a duplicate  or  a superseded  revision  on  one  or  more  of  the  M2'  inputs.  Three  or  more 
duplicates  (or  two  or  more  superseded  revisions)  are  considered  to  be  pairs  (l  and  2,  2 and  5, 
etc.).  (See  Appendix  HI,  page  55*) 

P4  is  similar  to  P5  except  that  it  is  produced  by  the  M2  creation  program  and  contains,  in  addi- 
tion to  the  duplicate  and  superseded  revision  rejections,  rejections  caused  by  the  C5  input,  and 
entries  from  the  C5  input  for  which  matching  entries  could  not  be  found  on  M2  or  M2".  (See 
Appendix  HI,  page  55*) 

P5  is  produced  by  the  Ml  creation  program.  An  item  is  entered  if  any  discrepancy  occurs  between 
Ml"  and  M2.  (See  Appendix  HI,  page  55*) 

p6,  P7,  P8,  and  P9  are  outputs  from  the  summary  programs.  All  of  these  are  quite  similar  logic- 
ally as  well  as  in  format.  The  logical  differences  are  that  the  levels  of  sxjmmation  vary  and 
that  a breakdown  of  shelters  by  capacity  may  or  may  not  be  included.  The  format  difference  is 
merely  that  summaries  appear  either  one  to  a page  or  four  to  a page.  (See  Appendix  m, 

(1)  p6  is  output  from  Summary  A and  contains  summaries  for  Standard  Locations  and  Counties  without 
the  shelter  capacity  breakdown. 

(2)  P?  is  output  from  Summary  B and  contains  summaries  for  Counties,  Areas,  and  States  without  the 
shelter  capacity  breakdown. 

(5)  P8  is  output  from  Summary  C and  is  like  P7  except  that  the  shelter  capacity  breakdown  is 
included. 

(4)  P9  is  output  from  Summary  D and  contains  'State,  Regional,  and  National  summaries  with  the 
shelter  capacity  breakdown. 

5.  FILE  DESCRIPTIONS 

3.1  FI  Item 


(A) 

(b) 
(C) 


(D) 


(E) 


(F) 

(G) 


The  FI  item  was  the  "Breaker  Sheet"  which  appeared  as  the  first  page  of  each  book  of  Fosdic  Sche- 
dules. This  item  was  duplicated  (front  and  back  of  page)  for  each  book  and  contained  Information  used 
in  the  Bureau  of  Census  processing.  The  data  were  used  for  system  control  by  the  Bureau  of  Census  and 
certain  fields  were  appended  to  each  F2  item  from  the  book.  (See  Appendix  HI,  page  40.) 


5.2  F2  Item 

The  F2  item  was  a Fosdic  Schedule;  both  sides  of  a page  constituted  a single  item.  The  F2  item, 
augmented  by  Census  Serial  Number  and  Work  Unit  numtier  from  FI,  was  used  by  the  Bureau  of  Census  to 
produce  both  the  C3  and  C4  as  received  by  NBS.  (See  Appendix  HI,  pages  41-42.) 

3.3  MWO  File 

The  MWO  file  was  completely  BCD,  and  there  were  no  label  or  trailer  records;  instead  there  were 
arbitrary  numbers  of  label  and  trailer  items  within  the  leading  and  trailing  records.  MWO  was  essen- 
blally  a consolidation  of  Cl  and  C2.  The  MWO  record  was  made  up  of  ten  eighty-four  character  items; 
each  normal  item  was  constructed  by  a transposition  of  data  from  a single  Cl  item  except  that  the  appro- 
priate populations  from  C2  were  inserted  into  the  items  representing  fourth  level  (census  tract)  entries. 

For  operational  convenience,  and  justified  by  the  fact  that  the  first  two  characters  of  the  Cl  iden- 
tification could  be  only  numeric  and  non-zero,  each  updating  of  MWO  resulted  in  the  addition  of  an  extra 
label  item  to  the  beginning  of  the  file.  The  label  items  had  an  identification  key  in  which  the  first 
two  characters  were  zero,  hence  were  recognizable  by  all  programs  as  artificial  entries. 

Similarly  any  number  of  padding  items  (key  ZZZZZZZZ)  were  recognizable  by  all  programs  as  being 
artificial,  and  the  first  encountered  was  a signal  that  the  end  of  the  file  had  been  reached. 

Each  MWO  item  con'tains; 

(1)  An  eight  character  identification  field, 

(2)  zeroes. 
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(5)  A zero  for  a fourth  level  item  or  a for  a first,  second,  or  third  level  iten^ 

(4)  The  remainder  of  the  item  was  alphabetic  identifying  information  (name  and  level)  except  in  the 
case  of  the  fourth  level  item  in  which  words  11,  and  15  (or  characters  54-58,  66-70,  and  78-82)  were 
respectively  resident,  day,  and  night  populations. 

5.4  Ml  Files 

The  normal  items  of  Ml,  Ml',  and  Ml”  were  binary  and  identical  in  format.  Each  file  also  has  the 
same  tape  format  since  each  has  a 72  character  BCD  label  record  and  each  tape  has  a two  word  trailer 
record  which  contains  a normal  item  count  and  a count  of  the  number  of  binary  records. 

For  the  Ml'  and  Ml  tapes  the  first  word  of  the  label  record  is  000001;  for  the  Ml",  OOOOO6.  For  Ml' 
and  Ml”  the  remaining  characters  are: 

AFAII,0UT/ayiAS'TERAFIIEATHISATAPEAISAFR0MAPRU==QDDDQD!AREEL=P6PPPP  where  OOSXXXX  is  the  PCD  number  and 
pppppp  is  the  census  reel  nmber  from  the  C4  input.  For  Ml”  the  PCU  number  and  census  reel  number  are 
simply  from  among  those  appearing  in  the  subfile  since  there  is  no  one-to-one  correspondence  between 
PCU  and  Ml”  subfile. 

For  the  Ml  file  the  remaining  characters  are: 

AFALLOUT AEDITATAPES . AA*UPDATED AAGAINSTASUMMARYATAPES . * 

The  trailer  labels  on  Ml',  Ml”,  and  Ml  are  Identical;  each  follows  a file  mark  and  has  only  two 
words  which  contain  item  and  record  tallies.  For  Ml'  the  tallies  are  for  the  entire  file;  for  Ml”  and 
Ml,  the  tallies  are  for  the  tape  which  is  a subfile  only. 

The  normal  record  on  each  file  has  2700  words  or  sixty  45-word  items.  The  item  contains  all 
information  from  the  original  Fosdic  schedule  plus  a binary  representation  of  the  error  indicator  and 
the  PCU  n\miber.  For  each  file  there  is  a complete  tape  record  of  padding  (all  words  ZZZZZZ);  for  each 
file  if  the  number  of  schedules  was  not  divisible  by  sixty,  the  record  immediately  preceding  the  padding 
record  has  been  completed  by  the  addition  of  padding  items  to  preserve  uniform  record  length. 

3. 5 M2  Files 

The  normal  items  of  M2',  M2”  and  M2  are  identical  in  format.  The  tape  formats  are  similar  since 
each  tape  has  a 48  character  BCD  label  record  and  a four  word  trailer  record  following  the  normal  items < 

For  M2'  the  first  word  of  the  label  is  000003  and  the  remaining  characters  are: 
ATHISArAPEAISAPCU/COXOaAF’ORAMAS'rERAFILEAP  where  QDDDDa  is  the  PCU  number. 

For  M2”  the  first  word  of  the  label  is  0Co:005  where  OL  is  the  index  of  the  tape  within  the  file  and 
the  remaining  characters  are: 

MP-UPDATING ATAPE  ANBS  AFALLOUT  ASURVEY ANO Al. 

For  M2  the  first  label  word  is  as  that  of  M2”  but  the  remaining  characters  are: 

AMASTER A2  ANAT  AFALLOUT  ASURVEY . 

The  trailer  labels  are  Identical  in  format.  Each  follows  a file  mark  and  consists  of  four  words. 
Word  one  is  one  greater  than  the  number  of  preceding  binary  records;  word  two  is  the  hash  sum  of  all 
non-padding  items  in  the  preceding  records;  word  three  is  all  binary  ones  if  this  is  the  last  tape  of 
the  file  or  zeroes  otherwise;  and  word  four  is  the  hash  sum  of  words  one,  two,  and  three. 

The  normal  records  are  2402  words  long  and  contain  500  eight  word  shelter  items  plus  a leading  word 
containing  the  index  of  this  record  within  tape  and  a trailing  word  which  is  the  I's  complement  of  the 
hash  sum  of  the  items  within  the  record.  This  means  that  the  hash  sum  of  the  entire  record  is  equal  to 
the  record  index.  The  last  normal  record  of  each  tape  may  contain  entire  items  of  padding  which  in 
this  case  consist  of  eight  binary  words,  each  of  which  is  all  binary  I's. 

3.6  Cl  File 

The  Cl  file  was  received  as  a card  deck.  Although  it  was  subject  to  corrections  or  modifications, 
it  was  considered  a total  file  rather  than  a subfile. 

The  items  within  Cl  were  of  two  distinct  types,  the  great  majority  being  Standard  Location  items, 
the  remainder,  higher  level  identifications.  Both  types  had  the  same  identification  key,  the  eight 
character  Standard  Location  code  containing  no  leading  zeroes.  The  item  key  for  both  consisted  of  a 
single  numeric  character  to  identify  region,  a single  BCD  character  to  Identify  state  within  region,  a 
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single  BCD  character  to  Identify  area  within  state,  a single  BCD  character  to  identify  county  within 
area  and  a four  character  numeric  code  to  identify  census  tract  within  county. 

For  Standard  Location  items,  each  of  the  first  four  characters  of  the  identification  key  was  non- 
zero and  the  census  tract  field  was  non-zero;  this  key  was  followed  by  a four  character  field  of  zeroes. 
The  remainder  of  the  item  contained  alphabetic  Information  to  identify  the  census  tract  and  a resident 
population  field.  This  type  Cl  item  became  the  fourth  level  type  item  in  the  MWO  file. 

The  second  type  of  item  in  Cl  identified  a less  specific  location  than  the  Standard  Location  items. 
First,  second,  and  third  level  items  identified  “■'■ate,  area,  and  county  respectively.  Each 
level  had  zeroes  for  the  census  tract  code  followed  by  three  zeroes  and  a All  characters 

following  the  identified  the  particular  level  specified  by  the  item. 

The  level  of  identification  except  for  the  fourth  level  was  the  number  of  non-zero  characters 
appearing  within  characters  two,  three,  and  four  of  the  Standard  Location  code.  Because  of  the 
"nesting"  properties  of  the  identification,  no  non-zero  character  could  legitimately  occur  after  a zero 
within  the  four  characters. 

To  completely  describe  a Standard  Location  it  was  necessary  to  have  one  item  from  each  level.  As 
this  file  was  sorted  in  ascending  order  on  the  S tandard  L ocation  key,  complete  identification  for  a 
single  Standard  Location  was  available  by  simply  reading  through  the  file  and  retaining  the  last 
encountered  item  from  each  level. 

5.7  C.2  File 

A C2  card  was  received  at  NBS  for  each  book  of  Fosdic  schedules  received  at  Jeffersonville  Census. 
The  subfile  unit  when  received  was  the  work  unit.  These  subfiles  were  used  to  update  the  MWO  file  in 
the  normal  updating  cycle.  (See  Section  5 for  detailed  procedure.) 

Each  C2  item  contained  Standard  Location  code  as  a key  and  day  and  ni^t  populaticns.  There  was  a 
single  column  having  either  a blank  or  an  R to  Indicate  whether  the  item  was  an  "original"  or  a 
"revision".  This  field  was  not  utilized  by  the  procedure  except  in  case  of  duplicate  items  within  a 
single  updating  cycle.  In  addition  there  were  fields  containing  Census  Serial  Number,  Field  Office, 
Contract  Number,  and  Work  Unit;  the  latter  group  oi  fields  was  not  used  in  the  NBS  system. 

5.8  C5  Files 

The  C5  files  were  received  as  magnetic  tapes.  Each  file  (a  PCU  or  Census  Processing  Unit)  con- 
tained approximately  four  thousand  items.  Each  PCU  had  been  converted  from  Remington  Rand  tape  to  IBM 
tape.  Some  editing  had  been  done  by  Census  Incidental  to  the  conversions  (schedule  to  microfilm  to 
magnetic  tape)  of  the  data. 

The  items  of  C5  were  on  tape  with  two  items  per  tape  record;  each  item  consisted  of  360  BCD  charac- 
ters and  contained  all  information  on  the  Fosdic  Schedule  except  the  name  and  address  field.  In  addi- 
tion each  PCU  contained  a label  item  and  two  or  more  trailer  items;  these  were  desirable  to  allow 
machine  checking  of  inputs  both  as  to  identification  and  number  of  items. 

The  label  item  was  double  length  and  consisted  of  a twelve  character  field  of  zeroes,  six  characters 
PCUANO  followed  by  a six  character  field  containing  the  PCU  number,  and  twelve  characters 
CENSUSAREELA  followed  by  a six  character  field  containing  the  re«l  number  on  which  the  PCU  had  orig- 
inally been  recorded.  The  remainder  of  the  label  item  contained  a.1 1 words  of  Z's  except  for  the  last 
six  characters  which  were  ABCDEF. 

The  normal  items  were  representations  of  the  Fosdic  schedule  and  were  as  shown  in  format  layout  and 
the  examples.  If  there  were  an  odd  number  of  schedules  in  a PCU  a "padding"  item  consisting  of  36O 
characters  of  Z's  was  added  to  fill  the  last  normal  tape  record. 

The  trailer  items,  also  double  length,  contained  6 characters  of  Z's,  twelve  characters  ADATAABLOCKS 
followed  by  a six  character  field  containing  the  number  of  tape  records,  and  twelve  characters 
ABUILDINGSAA  followed  by  a six  character  tally  of  the  number  of  facilities  in  the  PCU.  The  remainder 
of  the  item  contained  all  words  of  Z's  except  the  last  six  characters  which  were  ABCDEF. 

The  C5  file  was  sorted  in  ascending  order  on  the  first  twenty  characters  of  each  item;  the  leading 
characters  of  the  non-nomal  items  had  been  selected  so  as  to  insure  that  the  label  item  and  trailer 
items  remained  in  proper  order  with  relation  to  the  normal  items.  As  the  sorts  were  made  before  any 
other  processing  of  the  data,  reference  to  C3  is  to  the  sorted  C3  file. 

3.9  CU  File 

The  CL  card  subfile  was  received  from  Jeffersonville  Census.  A C4  subfile  existed  for  each  PCU. 

Each  item  within  the  file  contained,  in  addition  to  the  twenty  character  identification,  the  Census 
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Serial  Nimber,  Page  Number  and  the  fifty  character  name  and  address  of  the  facility.  These  fields  were 
Items  1 through  8 from  the  original  Fosdie  schedule  plus  the  Census  Serial  Number. 

The  C4  subfile  was  augmented  at  NBS  by  a label  item,  a trailer  item  and  padding  items.  The  aug- 
mented file  was  then  sorted  on  the  Identification  key  and  used  as  input  to  the  Input  Edit  Program. 

Since  the  file  was  blocked  on  tape  with  ten  items  per  tape  record,  enough  padding  items  were  added 
to  assure  that  the  total  number  of  items  in  the  file  was  a multiple  of  ten.  Hereafter  reference  to  C4 
is  to  the  augmented  sorted  C4  file  unless  otherwise  specified.  The  label  item  consisted  of  twelve 
characters  of  zeroes,  a seven  character  field  of  PCUANOA,  a five  character  PCU  number,  and  blanks.  The 
trailer  item  consisted  of  twelve  characters  of  Z's,  a six  character  field  containing  the  number  of 
items  in  the  original  file,  and  a six  character  field  containing  the  number  of  tape  records,  followed 
by  all  Z's. 


5. 10  C5  File 


Each  C5  item  was  received  at  NBS  as  a printed  memorandum.  Each  item  contained  simply  the  twenty 
character  identification  key  and  represented  a facility  to  be  removed  from  the  system.  Upon  receipt, 
each  item  was  transcribed  to  a punch  card  which  was  then  stored  in  a C5  card  subfile  to  await  the  next 
scheduled  M2  update.  The  C5  card  subfile  was  sorted  on  the  entire  twenty  character  item  and  the  sorted 
subfile  used  as  input  to  the  M2  updating  program. 


5. 11  P Files 


The  PI  file  is  completely  described  in  "Input  Eait  Program";  the  P2  file,  in  "PF  Calculation  and 
Print".  The  remaining  P file  formats  were  designed  to  be  self-explanatory;  hence  the  examples  shown 
suffice  to  assure  their  intelligibility. 

A PIA  item  was  an  image  of  the  original  Fosdlc  schedule  augmented  by  the  error  indicator  constructed 
from  an  item  in  PI  toavAng  a non-aoro  rov-is-jren  number.  P3,  P4,  and  P5  were  files  of  rejected  items 
’arising  from  the  constnictlon  of  Ml  or  M2.  Each  P5,  P4,  and  P5  item  contained  a message  within  itself 
to  Indicate  the  reason  for  its  rejection. 


p6,  P7,  P8,  and  P9  were  the  summary  outputs  and  contained  essentially  the  same  information  as  that 
in  M2.  These  data  had  been  consolidated  at  the  appropriate  identification  and  the  proper  alphabetic 
identifications  for  each  level  had  been  obtained  from  the  MWO  file. 


4.  SORTS 

All  sorts  were  made  using  the  SORT  709  Routine  prepared  by  IBM  for  the  IBM  7090.  (See  IBM  SORT 
709  C28-6036. ) Both  the  C5  and  C4  files  prior  to  the  Input  Edit  Routine  were  sorted  in  ascending 
order  on  a key  consisting  of  Standard  Location  Code,  Field  Office,  Contract  Number,  Facility  Number, 
Part  Number,  and  Revision  Number.  The  C5  subfile  was  sorted  on  the  same  key  for  input  to  the  M2 
creation  program.  C(, 

Cl  and  C2  were  each  sorted  on  the  eight  character  Standard  Location  Code  prior  to  the  construction 
of  or  an  updating  of  MWO. 


The  PI  File  was  sorted  in  ascending  order  on  a key  of  Revision  Number  (where  all  non-zero  revisions 
were  considered  equal),  PCU  Number,  Work  Unit,  Census  Serial  Number,  and  Page  Number. 

i 5,  MWO  CONSTRUCTION 


The  original  MWO  file  was  composed  of  the  Cl  file  which  had  been  sorted  on  the  identification  key 
and  checked  for  duplicates.  This  file  was  complete  (subject  to  updating)  except  that  each  fourth  level 
(census  tract)  item  was  missing  the  day  and  night  population  fields.  This  file  was  on  magnetic  tape. 

The  populations  for  each  item  appeared  on  a C2  item  and  had  to  be  consolidated  into  MWO  for  each 
item  for  which  there  was  an  item  in  M2  before  the  summary  program  could  be  used. 

Since  a C2  item  had  been  created  with  each  book  of  Fosdic  schedules,  there  was  a duplicate  item  for 
each  Standard  Location  having  more  than  one  book  of  facilities.  There  was  no  convenient  way  to  deter- 
mine which  of  a pair  of  duplicates  had  the  better  population  estimates;  neither  was  there  an  identifica- 
tion key  within  the  item  itself  to  determine  the  chronological  ordering  of  duplicates. 


The  procedures  devised  for  updating  used  the  difference  in  lead  time  for  C2  and  the  PCU  files  for 
chronological  ordering.  The  C2  files  were  pimched  at  the  same  time  as  the  CJ  and  C4  files  were  pre- 
pared and  came  to  NBS  directly  from  Jeffersonville  Census.  Since  the  C3  file,  after  microfilming,  had 
to  be  processed  on  FOSDIC,  Unlvac,  and  the  tape  to  tape  converter,  the  PCU  files  were  received  at 
NBS  a week  or  more  after  the  C2  file  which  had  been  created  from  the  same  books  of  Fosdic  schedules. 
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This  jxistified  a periodic  updating  of  MWO.  The  procedure  adopted  was  to  accumulate  all  C2  files  received 
within  a specified  period  into  a C2',  then  sort  C2 ' on  the  Standard  Lo  cation  key  and  check  for  duplicates. 
If  duplicates  occurred  and  the  population  fields  were  identical  one  item  was  retained;  if  the  population 
fields  were  not  identical,  one  was  discarded;  if  the  difference  was  significant,  both  were  discarded; 
and  OCE  notified  of  the  discrepancy.  A "revision" item  was  retained  rather  than  an  "original”  item  if  the 
choice  existed  between  these  types  regardless  of  population  discrepancies.  This  operation  was  done  on 
EAM  equipment  and  the  IBM  lUOl. 

The  C2 ' file  was  then  consolidated  into  the  MWO  file  using  the  rule  that  the  population  fields  from 
C2'  replaced  the  population  fields  on  MWO  without  any  checking  on  equality.  The  only  exception  was  that 
a blank  field  of  C2'  did  not  replace  a numeric  field  of  MWO.  Use  of  this  procedure  tacitly  assumed  that 
the  last  data  received  were  the  most  nearly  correct  data  available. 

6.  INPUT  EDIT  PROGRAM 
6. 1 Function 

The  function  of  this  program  was  to  add  the  name  card  (C4)  to  the  corresponding  Fosdic  schedule 
(C3)^  and  to  check  for  duplicate  facilities  or  excess  unmatched  items  from  each  input.  It  was  also 
required  to  edit  the  items  and  reject  those  which  defined  buildings  for  which  the  computations  were 
either  impossible  or  meaningless.  A third  goal  was  to  mark  items  as  questionable  if  they  were  either 
inconsistent  in  fields  which  invalidated  neither  the  computations  nor  the  identification  key  or  if 
certain  low  order  (minor)  corrections  were  made  to  assure  consistency. 

Inputs  were  C3  and  CA,  and  outputs  were  PI  and  Ml'.  Ml'  was  essentially  a subset  of  Ml  which  was 
used  as  input  to  the  shelter  calculation,  and  PI  was  the  file  of  rejected  and  questionable  items.  The 
program  was  used  with  input  data  of  a single  PCU.  The  program  combined  corresponding  items  from  C3  and 
Ck  to  construct  an  Ml'  entry.  The  edit  checks  made  on  these  items  fell  into  two  broad  groupings.  First 
were  the  internal  checks  which  found  Inconsistencies  within  a C3,  C4,  or  Ml'  item.  These  checks  resulted 
in  classification  of  each  item  as  acceptable^  meaning  that  the  item  was  Internally  consistent;  question- 
able, meaning  either  that  the  item  was  inconsistent  but  processable  or  that  it  was  inconsistent  but 
"correctable"  by  application  of  certain  low  order  correction  rules5  included  in  the  program;  or  rejected, 
meaning  that  the  item  was  unprocessable.  If  an  item  was  both  questionable  and  rejected  it  was  considered 
rejected. 

The  second  group  of  checks  was  that  which  checked  an  item  for  consistency  both  with  adjacent 
entries  from  the  same  file  and  corresponding  entries  from  one  or  more  of  the  other  files  involved.  An 
item  which  failed  to  pass  this  group  of  checks  only  wa.s  in  itself  processable,  but  acceptance  of  such  an 
item  would  have  resulted  in  violation  of  the  master  file  rules. 

The  program  first  checked  a CA  item  with  its  successor  to  determine  if  it  was  a duplicate,  super- 
seded revision,  or  acceptable  item.  If  there  were  two  or  more  items  having  identical  keys,  all  except 
the  last  were  considered  duplicates.  If  there  were  two  or  more  having  duplicate  keys  except  for 
revision  number,  only  that  which  had  the  highest  revision,  number  was  accepted;  all  others  were  superseded 
revisions.  Rejection  for  duplication  or  superseded  revision  occurred  before  the  next  step  of  the  editing 
procedure,  without  internal  checking  of  the  item. 

The  program  next  attempted  to  combine  a C5  entry  and  a C4  entry  into  an  Ml'  item.  If  there  was  a 

mismatch  resulting  in  an  excess  Ch  item,  the  excess  item  was  immediately  checked  for  internal  consis- 

tency and  entered  in  the  PI  file. 

If  the  C4  entry  matched  a C3  entry  the  Ml'  item  was  constructed  in  the  memory  and  marked  "matched". 
If  the  attempted  matching  resulted  in  an  excess  C3  item,  an  Ml'  item  was  constructed  using  an  artificial 
C4  Item^  and  marked  "unmatched".  The  internal  checks  on  the  Ml'  item  were  then  made. 

If  Internal  checks  were  begun,  all  checks  were  made  on  each  item  even  if  failure  to  pass  the  first 
test  had  been  sufficient  to  cause  rejection.  The  checks  made  were  of  two  distinct  types.  First  were 
those  to  assure  that  each  field  in  itself  did  not  contain  an  impossible  value;  these  are  described 
definitively  in  PI  Interpretation  sections.  Second  were  those  which  checked  relations  between  fields  to 
assure  that  the  item  described  neither  an  Impossible  nor  an  improbable  building;  these  rules  are  des- 
cribed in  detail  in  "Higher  Order  Checks"  but  are  mentioned  by  name  in  the  PI  interpretation  sections. 

As  each  check  was  made  a "pass"  or  "no  pass"  Indicator  for  that  check  was  set  up  within  the  item.  If  a 

check  was  not  passed  an  "error"  or  "question"  indicator  was  set  up  within  the  item.  For  both  the  C4  and 


3.  See  Existence  Check,  Story-Height  Check,  Dimension  Check,  Setback  Check,  Contaminated  Planes 
Check,  and  PI  Interpretation. 

4.  The  artificial  C4  item  consists  of  that  data  from  C3  which  is  common  to  C3  and  C4  and  an  address 
of  PCU  number  and  Work  Unit  Number. 
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Ml'  entries  on  PI  the  item  was  made  up  of  the  original  Item  and  a sequence  of  "-"'s  and  alphanumeric 
mnemonic  characters.  In  both  cases,  a position  represented  a type  of  check;  a indicated  that  the 
check  had  passed;  any  other  character  indicated  that  the  check  had  not  passed  or  did  not  pass  until  a 
correction  had  been  made. 

For  the  Cl-  items,  the  relations  between  successive  entries  were  determined  before  the  internal 
checks  were  made  and  under  some  conditions  no  internal  checks  were  necessary.  For  the  Ml'  (or  C3)  items 
all  internal  checks  were  made  before  relations  between  different  items  were  investigated.  Each  of  a 
group  of  Ml'  items  having  identical  keys  was  considered  a duplicate  whereas  the  superseded  revision 
criteria  were  exactly  those  of  the  C4  item  checks. 

For  both  types  of  PI  entry  the  first  thirteen  positions  (excluding  blanks)  represented  the  same 
checks  on  the  indicated  item. 

6.2  Interpretation  of  Cl  Items  in  PI 

The  entries  from  Cl  in  PI  are  called  A type  rejections  (the  second  character  of  the  error  indicator 
code  is  always  A).  The  item  consists  of  a thirteen  character  error  indicator  grouped  in  two  blocks  of 
five  and  a block  of  three  separated  by  blanks;  two  blanks;  and  the  data  from  Cl  as  follows: 
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characters 

Standard  Location 

2 

characters 

Field  Office 

2 

characters 

Contract  Number 

5 

characters 

Facility  Number 

2 

characters 

Part  Number 

1 

character 

Revision  Number 

1 

character 

Zero 

50 

characters 

Name  and  Address 

1 

character 

Blank 

5 

characters 

Census  Serial  Number 

1 

character 

Blank 

2 

characters 

Page  Number 

(item  5) 

(item  1)  (See  Appendix  I,  page  27.) 
(Item  5) 

(item  6) 

(item  7) 

(item  8) 


(item  2) 


(item  l) 


No  A type  entry  ever  had  a corresponding  entry  on  the  Ml'  output  since  there  was  no  C5  information 
for  the  facility  represented.  The  character  by  character  interpretation  of  the  error  indicator  follows: 

Character  1 is  always  "X". 

Character  2 is  always  "A". 

Character  3 is: 

"1"  if  item  is  a duplicate.  • 

"2"  if  item  is  internally  consistent  but  a mismatch. 

”3"  if  item  is  internally  inconsistent  and  a mismatch. 

"1”  if  item  is  a superseded  revision. 

Character  1 is  "C"  if  the  Census  Serial  Number  was  not  a non-zero  numeric  field. 

Character  5 is  "P"  if  the  Page  Number  (item  l)  was  not  a non-zero  numeric  field. 

Character  6 is  "S"  if  the  Standard  Location  (item  3)  was  illegal.  As  this  check  was  made  by  checks 

of  individual  characters  within  the  eight  character  field  rather  than  by  a direct  comparison  with  existr 

ing  Standard  Locations,  passage  of  the  tests  insured  only  that  the  field  was  legitimate  with  respect  to 
the  coding  structirre  rules.  Many  Standard  Location  codes  are  legitimate  but  represent  no  real  standard 
locations. 


Character  7 is  "0"  if  the  Field  Office  (item  1)  was  one  not  appearing  on  the  list  supplied  by  the 
Corps  of  Engineers. 

Character  8 is  "R"  if  the  Revision  Number  (item  8)  was  non-numeric. 

Character  9 and  10  are  always  for  A type  errors. 

Character  11  is  "C"  if  the  Contract  Number  (item  5)  was  non-numeric. 

Character  12  is  "F"  if  the  Facility  Number  (item  6)  was  non- numeric. 

Character  13  is  "P"  if  the  Part- Number  (item  7)  was  non-numeric  or  zero. 
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6.3  Interpretation  of  Ml'  Items  in  PI 


Since  each  Ml'  item  had  been  checked  against  adjacent  Ml*  items  and  against  a C5  item  as  well 
as  internally,  there  were  a number  of  combinations  of  inconsistencies  which  were  coded  on  the  PI  item. 

At  the  conclusion  of  all  checking  for  each  item,  the  internal  indicators  and  the  relation  between  the 
identification  key  of  the  item  and  that  of  its  successor  were  used  to  determine  whether  the  entry  was  to 
be  made  in  the  Ml'  file,  the  PI  file,  or  both.  If  entry  was  made  on  PI,  the  same  criteria  were  used  to 
determine  which  of  fifteen  error  classes  was  proper  for  the  entry.  A further  breakdown  was  the  separa- 
tion of  B through  D entries  (representing  those  items  with  zero  revision  numbers)  and  E through  G 
entries  (representing  those  items  with  non-zero  revision  numbers  and  eventually  appearing  on  PIA). 

The  Ml'  entry  on  PI  was  made  up  of  one  line  consisting  of  a 5^  character  error  indicator  code  which 
actually  occupied  40  positions  including  blanks  and  edited  information  from  Ml'  as  indicated  below  and 
three  lines,  each  of  which  was  120  characters  of  05  preceded  by  a two  digit  index. 

The  first  three  characters  of  the  error  indicator,  the  first  characters  of  line  1,  were  analogous 
to  those  of  the  entry;  if  the  first  character  was  "X"  no  entry  appeared  on  Ml'  (rejected  item);  if 
a an  entry  also  appeared  on  Ml'  (questionable  item).  The  second  character  again  identified  the 

general  type  of  inconsistency;  and  the  second  and  third  characters  combined,  the  specific  type.  In  the 
following  table  enumerating  the  error  types  a means  an  item  questioned,  "X"  means  an  item  rejected, 
and  "OK"  means  an  item  was  internally  consistent: 


Successive  Ml'  Corresponding  Internal  Error  On  Ml' 
Relation  C4 


Duplicate 

Yes 

OK 

No 

XB5 

Duplicate 

Yes 

9 

No 

xb6 

Duplicate 

Yes 

X 

No 

XC3 

Duplicate 

No 

OK 

No 

XBl 

Duplicate 

No 

9 

No 

XB3 

Duplicate 

No 

X 

No 

XCl 

Superseded  Rev. 

Yes 

OK 

No 

XC5 

Superseded  Rev. 

Yes 

9 

No 

XC5 

Superseded  Rev. 

Yes 

X 

No 

XC5 

Superseded  Rev. 

No 

OK 

No 

XC5 

Superseded  Rev. 

No 

9 

No 

XC5 

Superseded  Rev. 

No 

X 

No 

XC5 

Consistent 

Yes 

9 

Yes 

.D. 

Consistent 

Yes 

X 

No 

XC4 

Consistent 

No 

OK 

No 

XB2 

Consistent 

No 

9 

No 

XB4 

Consistent 

No 

X 

No 

XC2 

The  remainder  of  the  error  indicator  code  was  quite  similar  to  that  for  the  C3  item.  It  did  differ 
in  one  important  respect,  however.  In  the  C3  code,  any  Inconsistency  was  cause  for  rejection;  in  the 
Ml'  code  a position  could  represent  a cause  for  rejection,  for  questioning,  or  for  either.  The  action 
taken  is  shown  by  "X"  and/or  "?”  enclosed  in  parentheses  in  the  character  by  character  description. 

Characters  A through  8 and  11  through  13  were  identical  to  the  same  characters  in  the  C5  Indicator, 
both  as  to  interpretation  of  the  check  indicated  and  the  character  itself.  Appearance  of  an  alphabetic 
character  in  one  of  these  positions  was  cause  for  rejection.  Although  none  of  the  fields  to  which  these 
positions  refer  were  Involved  directly  in  the  shelter  calculations,  an  error  in  any  one  of  them  could 
result  eventually  in  an  inaccessible  item  on  Ml  or  M2  had  the  item  been  allowed  to  remain  in  the  system. 

Character  9 is  "U"  (?)  if  the  Use  Class  (item  15)  was  not  one  of  the  values  on  the  list  supplied  by 
Office,  Chief  of  Engineers.  Zero  was  substituted  into  Ml'  for  an  illegal  value.  (See  Appendix  I,  page 
28.) 


Character  10  is  "W"  (?)  if  the  Owner  Code  (item  l4)  was  other  than  one  of  those  supplied  by  Office 
Chief  of  Engineers.  Zero  was  substituted  into  Ml'  for  any  illegal  values.  (See  Appendix  1,  page  28.) 


Character  l4  is  "N"  (?)  if  the  Number  of  Building  Parts  (item  9)  was  not  less  than  poO  or  was  less 
than  Part  Number  (item  7). 


Character  15  is  "S" 


(?)  if  the  Number  of  Stories' (item  10 ) was  not  numeric. 


Character  l6  is  "Y"  (?)  if  Year  Built  (item  ll)  did  not  satisfy  one  of  the  following  conditions: 

(1)  All  zeroes. 

(2)  All  blanks. 

(5)  A blank,  zero  or  1 in  the  thousands  position  and  6,  7j  8,  or  9 in  the  huindreds  position. 

Character  17  is  "V"  (?)  if  the  Physical  Vulnerability  (item  12)  was  not  one  of  those  values  from 
the  table  furnished  by  the  Office,  Chief  of  Engineers.  (See  Appendix  i,  page  29.) 


Character 

18 

is 

"N" 

Character 

19 

is 

"S" 

Character 

20 

is 

"E" 

Character 

21 

is 

"H" 

Character 

22 

is 

"S'" 

Character 

23 

is 

"D" 

Character 

24 

is 

"C" 

item. 


(?)  if  the  Number  of  Subbasements  (item  I5)  was  non-numeric. 

(?)  if  the  Number  of  Setbacks  (item  I6)  was  non-numeric. 

(?  or  X)  if  "Existence"  conditions  were  not  passed. 

(?  or  X)  if  the ’Story-Height"  conditions  were  not  passed. 

(x)  if  "Setback"  relations  were  not  satisfied. 

(?  or  X)  if  "Dimension"  tests  were  not  passed. 

(?  or  X)  if  "Contaminated  Planes"  fields  caused  an  uonprocessable  or  questionable 


Characters  25  through  34  represent  the  same  type  of  check  made  on  different  groupings  of  fields 
from  the  Ml'  item.  All  fields  from  the  Ml'  item  from  Items  17  through  23  and  Signature  item  were 
checked  to  verify  that  each  was  numeric.  In  addition  to  the  obvious  case  in  which  each  character  of 
each  field  was  a numeric  character,  the  case  in  which  each  character  of  a field  was  blank  was  considered 
numeric  and  set  equal  to  a negative  zero.  A field  which  was  not  all  blank  or  all  numeric  was  illegal. 
When  an  illegal  field  was  encountered  the  program  substituted  a negative  zero  for  the  illegal  value  and 
made  the  proper  entry  into  the  error  indicator.  Illegal  fields  were  not  sufficient  to  cause  rejection 
but  frequently  the  substituted  zeroes  resulted  in  inconsistencies  in  higher  order  checks  as  indicated  by 
characters  20  through  24. 


Character 

Symbol 

Fosdic  Item 

25 

7 

Item  17 

26 

8 

Item  18 

27 

9 

Item  19 

28 

0 

Item  20 

29 

1 

Item  21 

30 

2 

Item  22 

51 

B 

Item  25-Basement 

32 

F 

Item  25-First  Floor 

33 

U 

Item  23-Upper  Floor 

54 

S 

Signatuire 

6. 4 Higher  Order  Checks 


The  higher  order  checks  were  each  made  by  a subprogram  which  checked  relations  between  (or  among) 
fields  within  a single  item.  These  relations  determined  whether  an  item  was  accepted,  rejected,  or 
questioned.  These  subprograms  were  Existence  Check,  Story-Height  Check,  Setback  Check,  Dimension  Check, 
and  Contaminated  Planes  Check. 
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In  the  description  of  the  fimction  of  'each  subprogram,  use  of  the  terms  accepted,  rejected,  and 
questioned  refer  to  all  testing  within  the  subprogram  unless  otherwise  specified.  Reject  and  question 
both  imply  that  the  appropriate  indicators  were  constructed  within  the  Ml'  item,  whereas  accept  means 
that  the  specific  indicator  was  set  to  and  the  error  type  indicator  was  left  unchanged.  Fields  are 
referenced  as  the  C5  (Fosdic  Schedule)  input  (See  Appendix  III,  pages  43-A4.)  or  as  follows: 

S = Item  10  (Number  of  Stories) 

Hp  = Item  l8a  (Total  Height) 

Hg  = Item  l8b  (Basement  Height) 

Hy  = Item  l8d  (Upper  Story  Height) 

B = Item  15  (Number  of  Subbasements) 

SB  = Item  16  (Number  of  Setbacks) 

Quantities  constructed  by  the  subprograms  for  use  within  themselves  only  were  SC.  the  highest  story 
at  which  a construction  change  occurred  and  the  existence  parameters  (subscripted  E's)  which  were  either 
1 or  0.  A 1 indicated  the  legitimate  presence  of  the  specified  characteristic  and  a zero  its  absence. 


Eb 

refers 

to 

basement. 

Ep 

refers 

to 

first  story. 

Eg 

refers 

to 

upper  story. 

Ec 

refers 

to 

upper  story  after  change 

Esi 

refers 

to 

setback  number 

1. 

®S2 

refers 

to 

setback  number 

2. 

Es5 

refers 

to 

setback  number 

5. 

Er 

refers 

to 

roof. 

a is  a function  of  Ep,  Eg,  and  Eq  defined  in  Existence  Check. 

6. 5 Existence  Check 

The  first  step  was  the  setting  to  zero  of  SC  and  all  existence  parameters.  The  remaining  checks 
are  described  in  the  sequence  in  which  they  were  made.  For  certain  conditions  the  ordering  of  the  tests 
is  essential  to  proper  interpretation  of  the  error  code. 

If  none  of  the  fields  describing  basement  exterior  walls  and  height  above  grade  (23a  through  231) 
were  blank  or  non-numeric.  Eg  was  set  equal  to  1 which  indicated  that  the  basement  was  properly  defined. 

If  one  or  more  of  the  specified  fields  was  blank  or  non-numeric.  Eg  remained  zero. 

In  an  identical  manner  Ep  was  set  equal  to  1 if  none  of  the  fields  referring  to  the  first  story 
exterior  walls  (23q  through  23x)  were  blank  or  non-nxomerlc. 

For  Eg  the  applicable  fields  were  those  describing  the  upper  stories  (actually  the  second  story)  or 

23c  through  23 j.  To  correct  a number  of  schedules  which  had  been  filed  out  not  according  to  instruc- 
tions it  was  necessary  to  make  a preliminary  check  before  the  construction  of  Eg.  If  all  of  the  speci- 
fied fields  were  zero  and  Hg  was  zero,  all  of  the  fields  were  changed  to  blank  fields.  Then  Eg  was 
constructed  in  a manner  analogous  to  that  used  for  Eg  and  Eg. 

Eg  was  constructed  somewhat  differently  since  each  construction  change  referred  to  a single  side 

of  the  building  or  building  part.  For  E_,  E , and  E,.  it  was  sufficient  to  consider  all  four  sides  as  an 

B F U 

entity  (a  story)  whereas  for  E^  it  was  necessary  to  consider  each  side  separately. 

Side  A was  the  first  considered.  If  23o,  25s,  and  25w  were  all  zero  they  were  changed  to  blank 
fields.  Then  if  no  field  from  among  23o,  23s,  and  23w  was  blank  or  non-numeric  and  25o  was  greater  than 

2,  SC  was  set  equal  to  23o  and  E„  was  set  to  1.  If  the  same  conditions  existed  except  that  25b  equaled 

0 

2;  250,  23s,  and  23w  were  set  to  zero.  Eg,  left  unchanged,  the  "question"  and  "Existence"  Indicators 

marked  and  the  existence  check  continued.  If  the  same  conditions  existed  except  that  23o  was  less  than 
2,  the  item  was  rejected.  If  23o  was  less  than  or  equal  to  2,  the  walls  described  had  been  considered 

previously  in  either  the  E or  E construction  and  the  data  were  either  redundant  or  ambiguous. 

F U 

Sides  B,  C,  and  D were  examined  by  a procedure  exactly  analogous  to  that  used  for  side  A except 
that  SC  was  changed  only  if  the  potential  value  of  SC  arising  from  a side  was  greater  than  the  existing 
value.  Hence  the  final  SC  was  the  story  number  of  the  highest  story  at  which  a construction  change 
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occurred. 


The  parameter 
a = 0 if  Ep  + Ey 

CT  = 1 if  Ej,  = 1; 

a = 2 if  Ey  = Ey 


a was  then  constructed  as  follows: 

+ Ej,  = 0 (at  most  a basement  existed) 


1;  E, 


0 (at  most  basement  and  first  story  existed) 

0 (no  construction  changes--at  least  two  stories) 


= Ec=  1 


(construction  change(s)  and  at  least  three  stories) 


0=4  and  the  item  rejected  for  any  other  combination  of  I's  and  O's  for  E^,  E^,  and  E^^. 

The  remaining  tests  in  the  Existence  Check  subprogram  are  best  explained  by  means  of  the  following 
table  in  which  all  checked  for  combinations  of  data  are  indicated  along  with  the  corrections  made  and 
final  status  of  the  item: 


1 

1 

1 

0 

0 

0 

0 


Data 

Eg  S B 

0 - - 

1,2,5 

>3 

0 

4o  4o 

0 4o  0 

0 40  4° 


Correction 


0 ^ E^ 


0 

0 T>  B 


Status 

Reject 

Question 

Accept 

Reject 

Question 

Accept 

Question 


6. 6 Story-Height  Check 

This  subprogram  used  the  redundancy  implicit  in  the  Ml'  item  and  the  subprogram  parameters  to 
verify  that  the  building  or  building  part  described  was  a legitimate  building  with  respect  to  the 
heights,  stories,  and  existence  parameters. 

There  were  three  distinct  branches  within  the  subprogram,  the  one  used  being  dependent  upon  the 
value  of  S.  For  each  of  the  three  branches  a table  is  shown  which  shows  all  conditions  that  were  checked, 
the  correction  made  and  final  status.  An  asterisk  in  the  Status  column  indicates  that  checks  in  Other 
Conditions  colimm  for  succeeding  lines  must  be  made  before  status  can  be  determined. 
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For  S = 0 


«F 

a 

other  Conditions 

Correction 

Status 

0 

0 

4o 

1 

0 

0 

question 

0 

0 

4o 

- 

4o 

0 Hp 

reject 

0 

0 

4o 

0 

0 

0 Hj, 

reject 

0 

0 

0 

- 

4o 

reject 

0 

0 

0 

1 

0 

accept 

0 

0 

0 

0 

0 

reject 

0 

4o 

4o 

- 

- 

reject 

0 

4o 

0 

- 

4o 

° Hu 

reject 

0 

4o 

0 

1 

0 

0 ^ Hy 

question 

0 

4o 

0 

0 

0 

0 

reject 

4o 

0 

0 

- 

4o 

0 -> 

reject 

4o 

0 

0 

1 

0 

0 4 

question 

4o 

0 

0 

0 

0 

0 

reject 

4o 

0 

4o 

- 

1 — 1 

-ff- 

- 

reject 

4o 

0 

4o 

- 

1 

- H,  <0 

- 

reject 

A 

■ 

1 

- 

reject 

% 

1 > S 

question 

4o 

4o 

0 

- 

- 

reject 

4o 

4o 

o 

-fl- 

- 

0,1 

reject 

4o 

4o 

4o 

* 

2,3 

3Hu/2 

" % + %■  ^ q 

Hu 

* 

2 

s s 

reject 

2 

< s ■ 

* 

SC 

< S 

question 

SC 

s S 

reject 

I 


r-i^ — 

.;z,i 
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For  S = 1 

% 

a 

other  Conditions  Correction 

Status 

0 

0 

0 

- 

4o 

reject 

0 

0 

0 

0 

0 

reject 

0 

0 

0 

1 

0 

0 S 

question 

0 

0 

4o 

- 

1 

% 

question 

0 

0 

4o 

- 

1 — 1 
-tt- 

reject 

0 

4o 

- 

- 

- 

reject 

4o 

0 

0 

- 

1 

Hp  % 

question 

4o 

0 

- 

- 

1 — 1 
-tl- 

reject 

4o 

0 

4o 

- 

1 

Hp  - Hf  < 0 

% 

Hip  - Hp  s 0 and.  — ^ + 5 - Hp' 

reject 

reject 

% 

Hp  - Hp  s 0 and  -^  + 5 s Hp  - Hp 

accept 

4o 

4o 

0 

- 

1 — 1 

-ft- 

reject 

4o 

4o 

0 

- 

1 

Hu  ■>  Hp;  O.^Hu  * 

1 1 

IV  A 

0 0 

P 

+ 

A 

1 

reject 

reject 

Hp 

Hp  - Hp  s 0 and  — + 5 s Hp  - Hp 

question 

4o 

4o 

4o 

- 

0 

reject 

4o 

4o 

4o 

- 

1 

0 % 

* 

A 

0 

reject 

Hp  - Hp  s 0 and  ^ + 5 < Hp  - Hp 

reject 

Hp  - -Hp  > 0 and  ^ + 5 s Hp  - Hp 

question 

'4o 

4o 

4o 

- 

2,5 

^V2  - 
Hu 

* 

S s 2 

reject 

S < 2 

* 

SC  < S 

question 

SC  s ,S 

reject 
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For  S > 1 


"b 

a 

Other  Conditions  Correction 

Status 

0 

0 

0 

- 

4o 

reject 

0 

0 

0 

0 

0 

reject 

0 

0 

0 

1 

0 

0 .>s 

question 

0 

0 

4o 

- 

- 

reject 

0 

4o 

0 

- 

- 

reject 

0 

4o 

4o 

- 

0,1 

reject 

0 

4o 

4o 

- 

2,5 

V(®-i)VHt 

question 

4o 

0 

0 

- 

- 

reject 

4o 

0 

4o 

- 

0 

reject 

4o 

0 

4o 

- 

1 

1 ■>  s 

* 

H^-Hp  2 0;  - + 5 < H^-Hp 

reject 

reject 

Hr A ^ 0;  ^ + 5 ^ 

question 

4o 

0 

4o 

- 

2,3 

Hm- 

s-i 

* 

Hy<7 
7 ^ Hu  s 12 

Hu>12 

reject 

question 

reject 

4o 

4o 

0 

- 

0,1 

reject 

4o 

4o 

0 

- 

2,3 

I^-(S-l)Hu->Hy 

* 

Hp  < 7 

reject 

Hp  > 

reject 

7 s s 12 

question 

4o 

4o 

4o 

- 

0,1 

reject 

4o 

4o 

4o 

- 

2,3 

I^-Hp-(S-l)Hy  s S+5 

accept 

> S+5 

2 S+5  reject 

> S+5 

7 ^ Hy  S 12  question 


6. 7 Setback  Check 

The  first  steps  in  the  setback  check  were  the  calculation  of  E_,  E , E , and  E _j  each  vas  set  to 

n SI  Sii  oj 

zero  initially.  If  19a,  19b,  19c,  and  19d  contained  either  all  blanks  or  a mixture  of  fields  each  of 
which  was  all  blanks  or  all  zeroes,  E_  remained  unchanged.  If  there  was  a mixture  of  blanks  and  mmierics 
at  least  one  of  which  was  non-zero,  the  item  was  rejected;  if  all  contained  numerics  and  at  least  one 

field  was  non-zero,  E„  was  set  equal  to  1. 

R 

Fields  19e,  19f,  19g>  19h,  and  19i  were  then  used  to  construct  E . If  each  of  these  fields  was 

S -1- 

either  all  blanks  or  all  zeroes  with  at  least  one  being  all  blanks,  Egp  was  left  unchanged.  If  each  of 

lit 


the  fields  was  numeric  and  at  least  one  was  non-zero,  Eg2^  was  set  equal  to  1.  Any  other  combination 
caused  Immediate  rejection. 

E and  E , were  constructed  using  the  same  procedure  as  that  for  E except, 

S2  oj  Si. 

referring  to  setbacks  number  2 and  mmiber  5 were  used.  The  Item  was  questioned  If 

with  the  number  of  existing  setbacks  as  determined  by  examination  of  E„,  E . , E , 

K SI  S2 

case  was  set  eq\ml  to  the  existing  number  of  setbacks. 

Failure  to  pass  all  of  the  following  tests  resulted  In  rejection  of  the  Item; 

(1)  Setback  number  1 If  It  existed  had  to  occur  at  a height  greater  than  that  of  the  first  story. 

(2)  A setback  existed  only  If  all  lower  numbered  setbacks  existed. 

(3)  For  the  highest  setback,  the  distance  to  the  face  for  each  of  the  four  sides  had  to  be  equal  to 

the  distance  to  the  edge  of  roof  for  the  corresponding  side. 5 

(k)  For  the  roof  distances: 

Side  A (19a)  + Side  C (l9c)  < Bldg,  length  B (iTb) 

Side  B (19b)  + Side  D (l9d)  < Bldg,  length  A (l7a) 

(5)  Each  setback  height  had  to  be  greater  than  that  of  the  next  lower  setback  but  less  than  the 
building  height. 

(6)  No  setback  distance  could  be  less  than  that  of  the  next  lower  setback  and  for  each  setback  at 
least  one  of  the  distances  had  to  be  greater  than  the  corresponding  distance  for  the  next  low- 
er setback. 


of  course,  the  data 

SB  did  not  agree 
and  E SB  In  this 


6.8  Dimension  Check 

The  first  tests  made  within  this  subprogram  were  on  the  area  of  the  building  or  building  part.  If 
the  total  area  was  less  than  100  square  feet  the  item  was  rejected. 

The  second  group  of  tests  was  to  verify  consistency  of  core  information.  The  upper  (second)  story 
core  was  checked  first.  If  the  data  fields  defining  a core  (23k,  231,  23m,  23n,  17e,  and  17f)  were  each 
either  all  zeroes  or  all  blanks  the  second  story  core  did  not  exist  and  checking  continued  with  the 
first  story  core.  If  the  applicable  fields  contained  a mixture  of  blanks,  zeroes,  and  non-zero  numeric 
characters  with  at  least  one  field  of  blanks  and  one  non-zero  field  the  Item  was  rejected.  If  all  of 
the  fields  were  numeric  and  at  least  one  non-zero,  a coi*e  was  anffumed  to  exist  pending  the  following 
checks; 


a 

i7'a-i7e 

■17b-17±' 

COTysgtiott 

SLaLub 

.0,1 

- 

- 

- 

reject 

2,3 
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+ ■ 
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2,3 
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0-^  17e;23k;23m 

question* 

2,3 
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0-^  17f;17e;23k;23i;23m;23n 

question* 

The  first  story 
(second)  story  except 
was  checked  by: 

core  existence 
that  the  data 

was  ascertained  using 
fields  used  were  23y, 

precisely  the 
23z,  23a,  23b, 

same  criteria  as  for 
17c,  and  17d.  Core 

the  upper 
consistency 

0 

17a- 17c 

17b- 17d 

Correction 

Status 

0 

- 

- 

- 

reject 

40 

+ 

+ 

- 

accept* 

40 

+ 

- 

0.^  17d;23z;23b 
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40 

- 

+ 

0->  17c;23y;23a 

question* 

40 

- 

- 

0.>  17c;17d;23y;23z;23a;23b 

question* 

*Processlng  continued  within  the  subprogram  In  the  cases  indicated. 

If  Eg  was  zero;  and  17g  zero  the  item  was  accepted  but  if  17g  was  not  zero,  it  was  set  to  zero  and 
the  item  questioned. 


5.  If  this  check  was  not  satisfied,  the  roof  distance  replaced  the  corresponding  setback  distance; 
the  item  was  questioned  and  checking  continued. 
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6.  9 Contaminated  Planes  Check 


For  the  contaminated  planes  data  each  of  the  four  sides  was  checked  independently  using  exactly 
the  same  tests  for  each.  For  acceptance  each  side  had  to  pass  all  tests;  for  questioned  items,  at  least 
one  side  was  questioned  and  no  side  was  rejected.  Using  H and  W to  represent  height  and  width  respec- 
tively and  subscripts  to  denote  plane  index  the  following  existence  parameters  were  constructed; 


II 

1 — 1 

1 

if 

^1 

> 0 

and 

^1 

4-0^ 

=1  = 
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otherwise; 
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otherwise. 
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7.  PF  CALCULATION  AND  PRINT 

The  basic  function  of  this  program  was  to  prepare  from  an  Ml'  file  and  an  MWO  file  a P2  file  and  an 
M2'  file.  Both  P2  and  M2'  contained  essentially  the  same  data  per  shelter  item;  this  consisted  of 
several  descriptive  fields  from  the  Ml'  item  plus  the  calculated  reduction  factors  and  the  protection 
factor. 

The  reduction  factor  calculations,  although  quite  lengthy,  were  actually  contained  within  a two 
entrance-two  exit  subroutine.  The  entry  points  were  for  a new  Ml'  item  (new  facility)  and  for  a differ- 
ent shelter  (story)  of  the  same  facility  as  the  preceding  shelter;  the  exits  were  made  when  the  calcu- 
lated protection  factor  (PF)  was  greater  than  or  eq\ml  to  20  (this  defined  a shelter)  or  when  the  last 
potential  shelter  of  the  facility  had  been  calculated.  The  program  is  described  in  terms  of  the  input- 
output  files  and  the  reduction  factor  calculation  just  as  if  they  were  completely  separate  programs. 

7- 1 Input-Output  Program 

Since  each  of  the  input  files  MWO  and  Ml'  was  in  ascending  order  on  at  least  the  entire  Standard 
location  code  and  a single  Ml'  file  satisfied  all  conditions  required  of  an  Ml  file,  no  legitimacy  tests 
were  required  on  the  input.  The  input  files  were  read  so  as  to  Insure  that  an  item  from  each  level  of 
MWO  applicable  to  the  Ml'  item  being  processed  was  available  in  the  computer  memory.  If  no  such  MWO 
item  existed,  it  was  constimicted  by  using  the  Standard L ocatlon  code  from  the  Ml'  item  as  the  identifi- 
cation for  the  lowest  level  and  blanks  for  the  remainder  of  that  item  and  for  each  of  the  higher  level 
items  missing. 

The  program  proceeded  by  transferring  data  from  a single  Ml'  item  to  the  reduction  factor  sub- 
routine. There  the  reduction  factors  were  calculated  for  the  potential  shelter  with  the  lowest  story 
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niaaber.^  If  the  computations  Indicated  a PF  s 25  or  if  the  potential  shelter  was  the  highest  numbered 
of  the  facility,  control  was  returned  to  the  Input-Output  program  for  construction  of  the  outputs.  If 
the  PF  was  less  than  20.  and  there  was  a higher  story  in  the  facility,  the  subroutine  merely  began  the , 
computation  fop  the  next  potential  shelter.  If  a shelter  was  found,  after  the  outputs  were  constructed, 
control  was  transferred  to  the  subroutine  for  calculation  of  PF  for  the  next  hl^er  potential  shelter. 

7. 2 PF  Subroutine 

The  purpose  of  the  PF  subroutine  Is  to  determine  which  stories  of  a building  part  are  shelters 
(that  is,  have  a protection  factor  of  at  least  20^  and  for  each  of  these  stories  to  compute  the  reduc- 
tion factor  (the  reciprocal  of  the  protection  factor).  The  method  of  calculation  was  devised  by  Charles 
Eisenhauer.  The  results  obtained  are  generally  valid  to  within  a factor  of  two. 

The  subroutine  was  written  with  the  knowledge  that  there  would  be  an  edit  routine  preceding  its 
use.  Therefore,  the  Fosdic  Form  information  was  assumed  to  be  consistent  and  conform  to  the  instructions 
for  filling  it  in.  For  example,  the  subroutine  will  give  erroneous  results  for  a building  with  a base- 
ment and  no  higher  stories  if  the  PSF  for  the  first  floor  as  given  in  Item  22  is  not  zero. 

Externally,  this  subroutine  is  used  in  the  following  manner.  First,  the  pertinent  information 
from  a Fosdic  Form  is  placed  in  a certain  part  of  the  memory.  Then  the  subroutine  is  entered  success 
sively  to  obtain  results  for  one  story  at  a time.  The  stories  are  returned  in  order  of  increasing  story 
number  starting  with  the  lowest  subbasement  and  proceeding  upward.  After  each  entry  the  subroutine 
produces  the  following  information,  placing  it  in  the  memory  immediately  following  the  Fosdic  Form 
information:  (a)  the  current  story  number,  (b)  the  contributions  to  the  reduction  factor  through  each 
of  the  four  sides  and  through  the  ceiling,  (c)  the  total  reduction  factor  for  this  story,  (d)  floor 
area,  (e)  the  number  of  stories  at  or  below  the'  current  story  which  have  a protection  factor  less  than 
20,  (f)  an  indicator  which  is  zero  if  this  is  the  highest  story  of  the  building  part  and  is  not  zero 
otherwise.  Stories  for  which  the  protection  factor  is  less  than  20  are  skipped  except  for  the  top  story, 
which  is  always  returned.  When  the  highest  story  is  not  a shelter,  it  is  returned  with  the  total 
reduction  factor  set  equal  to  a very  large  number  (about  1058).  this  case  the  other  reduction  factor- 

information  has  no  significance. 

Internally,  the  order  of  calculation  is  different  from  that  which  appears  externally.  The  sub- 
routine first  calculates  results  for  the  basement  (if  present).  These  results  are  saved  and  used  to 
calculate  results  for  the  subbasements  (if  present).  Then  the  other  stories  are  processed  in  order. 

7.5  Geometric  Model  for  a Building  Part 

For  purposes  of  the  calculations,  a building  part  is  assumed  to  consist  of  a number  of  rectangular 
parallelepipeds,  called  stories,  one  on  top  of  another  with  corresponding  vertical  faces  parallel.  The 
basement  (if  present)  and  the  first  story  (if  present)'  have  dimensions  Length  "A"  by  Length  "B"  with 
heists  as  given  in  Item  l8  of  the  Fosdic  Form.  Each  upper  story  present  has  the  height  given  in  Item 
l8j  but  its  length  and  width  and  its  position  over  the  lower  stories  are  determined  by  the  information 
in  Item  19' (Roof  and  Setback  Location) . 

It  should  be  noted,  however,  that  the  model  makes  no  provision  for  a setback  to  begin  anywhere 
except  between  stories.  Accordingly,  the  information  obtained  from  the  Fosdic  Form  is  changed  using  the 
following  procedure.  If  the  hei^t  at  which  a setback  begins  should  be  less  than  the  height  of  the 
first  story,  it  is  set  equal  to  this  height.  If  a setback  would  otherwise  begin  between  two  floors,  the 
height  is  shifted  to  that  of  the  nearer  floor.  If  the  height  should  be  equidistant  from  two  floors,  it 
is  changed  to  that  of  the  lower  one.  If,  as  a result  of  the  shifting,  two  or  more  setbacks  occur  at 
the  same  height,  they  are  combined,  into  one  setback  using  the  distances  for  the  originally  highest  of 
these  setbacks. 

The  total  building  height  given  in  Item  l8  is  used  only  in  calculating  the  roof  contribution  to  the 
reduction  factor.  If  this  height  is  less  than  the  height  of  the  top  of  the  highest  story,  it  is 
increased  to  this  latter  height;  othewlse  it  is  left  iinchanged. 

7.^  Grade  Height  and  the  Nature  of  the  First  Contaminated  Plane 

The  height  of  ground  grade  on  each  of  the  four  sides  of  the  building  is  a necessary  piece  of 
information  for  the  calculation.  Grade  height  is  taken  to  be  either  the  negative  of  the  "ceiling 
height  above  grade"  as  given  in  Item  23  or  equal  to  the  height'  of  the  first  contaminated  plane  as  given 
in  Item  20.  The  latter  alternative  is  selected  if  and  only  if  the  first  contaminated  plane  is  deter- 
mined to  be  grade. 

For  purposes  of  the  calculation,  the  first  contaminated  plane  is  taken  to  be  either  ground  grade 
or  a neighboring  roof.  Since  the  Fosdic  Form  does  not  provide  this  information,  the  subroutine  makes  a 


6.  Basement  is  the  story  and  subbasements  have  negative  story  numbers. 
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determination  using  the  following  procedure.  (Note  that  a separate  determination  is  made  for  each  of 
the  four  sides.)  If  the  height  of  Plane  1 is  less  than  or  equal  to  ten  feet,  the  plane  is  grade.  Other- 
wise, the  basement  "celling  hel^t  above  grade"  is  compared  with  zero.  If  it  is  greater  than  zero, 
the  plane  is  a neighboring  roof.  If  not,  the  height  of  Plane  1 Is  compared  with  50  feet.  If  it  is 
greater  than  or  equal  to  50  feet,  then  the  plane  is  a neighboring  roof.  Otherwise,  further  comparisons 

must  he  made.  If  the  plane  is  above  the  top  of  the  building  part,  or  if  the  mass  thickness  of  the  outer 

wall  of  the  story  which  has  its  floor  below  and  its  celling  at  or  above  the  plane  height  Is  less  than 

or  equal  to  100  PSP  (Pounds  per  square  foot),  then  the  plane  Is  a neighboring  roof.  In  the  remaining 

case,  that  Is,  when  the  mass  thickness  is  above  100  PSF,  the  plane  Is  taken  to  be  grade. 

7.  5 General  Discussion  of  the  Method  of  Calculation 

The  reduction  factor  for  a story  Is  defined  to  be  the  dose  rate  of  radiation  that  strikes  a detect- 
or located  three  feet  above  the  center  of  the  floor  of  the  story  divided  by  the  dose  rate  for  a detect- 
or three  feet  above  an  Infinite  plane.  The  total  reduction  factor  Is  obtained  as  a sum  of  contributions 
due  to  the  various  sources  which  Include  the  roof,  the  setbacks,  and  the  contaminated  planes. 

For  the  basement  and  higher  stories  use  Is  made  of  four  subroutines,  ROFDOS,  WALDOS,  CONTAM,  and 
EXTRAP.  These  subroutines  in  ttirn  make  use  of  table  lookup  and  Interpolation  subroutines.  The  base- 
ment Is  treated  no  differently  from  the  higher  stories  as  far  as  the  calculation  Is  concerned.  The 
Information  as  to  mass  thicknesses,  apertures,  etc.  Is,  of  course,  obtained  from  different  parts  of 
the  Fosdlc  Form. 

Subbasements  are  treated  differently  from  the  rest  of  the  stories  and  so  will  be  discussed  first. 

7. 6 Subbasements 

The  reduction  factor  for  a subbasement  Is  the  total  reduction  factor  for  the  basement  multiplied  by 
an  attenuation  factor.  This  factor  Is  determined  by  looking  It  up  In  Table  1 for  a mass  thickness  X5, 
equal  to  k times  the  mass  thickness  of  the  basement  floor,  where  k is  the  number  of  floor  slabs  between 
the  subbasement  detector  and  the  basement  detector.  (For  the  first  subbasemenb  k = 1;  for  the  second 
subbasement  k = 2,  etc.  ) The  entire  contribution  tc  the  reduction  factor  Is  assumed  to  come  through 
the  celling.  The  area  for  a subbasement  Is  assumed  to  be  equal  to  that  of  the  basement. 

7.  7 Basement  and  Higher  Stories 

First  the  four  major  subroutines  ROFDOS,  WALDOS,  CONTAM,  and  EXTRAP  will  be  described.  Then  it 
will  be  shown  how,  for  each  story,  these  are  used  to  get  the  total  reduction  factor  and  the  contribu- 
tions through  the  fo\ar  sides  and  the  ceiling. 

ROFDOS 

ROFDOS  gives  the  contribution  from  either  a central  or  a peripheral  type  roof.  In  Figure  1 (See 
Appendix  V,  page  82. ) the  unshaded  portion  represents  a central  type  roof.  The  shaded  areas  together 
form  a peripheral  type  roof.  Partitions  of  equal  mass  thicknesses  which  shield  the  detector  are  assume<i 
to  lie  below  the  boundaries  between  the  shaded  areas  and  the  unshaded  area.  For  the  peripheral  roof  con- 
sisting of  only  one  of  the  two  shaded  areas,  the  result  given  by  RCFDOS  must  be  multiplied  by  one  half. 

ROFDOS  is  entered  with  the  following  six  arguments: 

(1)  INDCT  (an  Indicator  which  is  zero  for  a central  type  roof  and  which  Is  not  zero  for  a perlpher- 
type  roof) 

(2)  TAREA  (total  roof  area;  i.e.  core  plus  periphery) 

(5)  CAREA  ( area  of  core) 

{h)  Z (vertical  distance  between  the  detector  and  the  roof) 

(5)  XOH  (total  mass  thickness  of  all  horizontal  barriers  between  the  detector  and  the  roof, 
inclusive) 

(6)  XP  (mass  thickness  of  Interior  partions) 

For  a central  type  roof  arguments  TAREA  and  XP  are  not  used  In  the  computation. 

The  subroutine  proceeds  as  follows: 

(1)  Looks  up  Table  7 for  X_  = XOH  to  get  SVAL  (skyshlne  correction). 

(2)  If  INDCT  = 0,  looks  up  Table  2 for  X = XOH  • (lO/zr,  A = CAREA.  Result  Is  C5.  Routine 
returns  C5'SVAL  as  result. 

(5)  If  INDCT  4 0)  performs  steps  k-  through  6, 

(4)  Looks  up  Table  2 for  Xq  = (XOH  + XP)- (lO/z)^,  A = CAREA.  Result  Is  Cl. 

(5)  Looks  up  Table  2 for  X = (XOH  + XP)-(l0/z)^,  A = TAREA.  Result  Is  C2. 

(6)  Routine  returns  (C2  - Cl) -SVAL  as  result. 

If  result  turns  out  negative,  it  is  set  equal  to  zero. 
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WALDOS 


WALDOS  is  lised  once  for  each  side  of  each  story.  It  gives  two  results,  WALC  and  WALS.  WALC  Is  the 
uncorrected  contribution  to  the  reduction  factor  through  the  celling  from  sources  on  the  current  side. 
WAI£  Is  the  uncorrected  contribution  to  the  reduction  factor  through  the  current  side. 

WALDOS  Is  entered  with  the  following  argument  list: 

(1)  HDAG  (the  height  of  the  detector  above  grade) 

(2)  AR  (area  of  building  at  the  cxirrent  story) 

(5)  XWALL  (mass  thickness  of  outer  wall  at  current  story) 

(4)  XI  (interior  wall  mass  thickness  at  current  story) 

(5)  FRAP  (fraction  of  exterior  wall  of  the  current  story  which  Is  occupied  by  apertures) 

(6)  PR  (ratio  of  length  of  current  side  to  perimeter  of  current  story) 

(7)  INSA  (an  Indicator  which  Is  zero  if  the  current  story  Is  the  top  story.  It  is  not  zero  If 
there  is  a story  above) 

(8)  XQALAT  (XWALL-<1-FRAP>  for  the  story  above) 

(9)  XCEIL  (mass  thickness  of  the  celling) 

(10)  HTS  (height  of  the  current  story) 

(11)  WFLOOR  (number  of  stories  above  the  highest  contaminated  plane  on  the  current  side  or  number 
of  stories  above  the  highest  setback  on  the  current  side  below  the  detector,  whichever  Is 
smaller.  WFLOOR  Is  initially  set  eq,ual  to  zero.  Then  as  one  proceeds  from  the  basement  up, 
WFLOOR  remains  zero  until  the  detector  Is  at  or  above  the  highest  contaminated  plane  on  the 
current  side.  NFLOOR  is  set  back  to  zero  just  above  a setback.  WFLOOR  Is  Increased  by  one 

on  the  current  side  before  computing  a story  which  has  Its  detector  at  or  above  the  hipest 
contaminated  plane. ) 

(12)  XFLOOR  (mass  thickness  of  the  floor) 

The  subroutine  proceeds  as  follows : 

(1)  If  HDAG  < 0,  goes  to  step  2;  otherwise  to  step  10. 

(2)  If  5-HDAG  ^ HTS,  sets  the  fraction  exposure,  EXPOS,  eq\ial  to  zero  and  goes  to  step  3;  otherwise 
sets  EXPOS  = (HTS-3+HDAG)/HTS  and  goes  to  step  k. 

(3)  If  HDAG  ^ -20,  sets  WALC  = WAI£  =0)  and  returns;  otherwise  proceeds  to  step  4. 

(4)  If  INSA  = 0,  sets  WALC  = 0 and  goes  to  step  7;  otherwise  proceeds  to  step  5- 

(5)  Looks  up  Table  1 for  X^  = XCEIL  to  get  FISLAB. 

(6)  Looks  up  table  4 for  X^  = XOALAT,  A = AR  to  get  C3.  Sets  WALC  = C3-FIELAB-PR. 

(7)  Looks  up  Table  3 for  X^  =XWALL  + XI,  A = AR;  result:  C4. 

(8)  Looks  up  Table  3 for  X^  = XI,  A = AR;  result:  C5- 

(9)  Sets  WAIE  = PR- EXPOS • LC4 • (1-FRAP)  + 05-FRAPj  and  returns. 

(10)  Looks  up  Table  3 for  X^  = XWALL  + XI,  A = AR;  result:  Cl. 

(11)  Looks  up  Table  3 for  X^  = XI,  A = AR;  result:  C2. 

(12)  Computes  APCOR  (aperture  correction) 

(a)  If  WFLOOR  = 0,  sets  APCOR  = 1. 

(b)  If  XFLOOR  ^ Ho  PSF,  sets  APCOR  = 1. 

(c)  If  XFLOOR  > 40  PSF  and  XI  > 60  PSF,  sets  APCOR  = 1. 

(d)  If  XFLOOR  > 40  PSF  and  XI  ^ 60  PSF,  looks  up  Table  8 for  XI  = XI  and  WFLOOR  equal  to  the 

smaller  of  NFLOOR  and  six;  result;  APCOR. 

(13)  Sets  WALS  = PR- tCl- (1-FRAP ) + C2-FRAP- APCORj  , WALC  i 0 and  returns. 

CONTAM 

For  a contaminated  str^,  CONTAM  gives  a correction  due  to  detector  height  and  finiteness  of  the 
strip.  CONTAM  is  entered  with  the  following  argument  list: 
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(1)  HT  (hei^t  of  the  detector  above  the  contaminated  strip) 

(2)  D1  (horizontal  distance  from  exterior  wall  to  inner  boundary  of  the  strip) 

(5)  D2  (horizontal  distance  from  exterior  .wall  to  outer  boundary  of  the  strip) 

(1)  XOALL  (XWALL* ^1-FRAp)  for  the  current  story) 

(5)  XOAIAT  (XWALL-^l-FRAP)  for  the  story  above) 

(6)  HTS  (hei^t  of  the  current  story) 

(7)  INSA  (an  indicator  which  is  zero  if  the  current  story  is  the  top  story.  It  is  not  zero  if  there  la 
a story  above.) 

The  subroutine  proceeds  as  follows: 

(1)  If  HT  = 0,  sets  H=5  and  proceeds  to  step  2.  Otherwise  sets  H=HTS,  XEF=X0ALL  and  goes  to  step  5- 

(2)  If  INSA  = 0,  sets  XEF=XQALL.  If  INSA  4 0 and  8-HT  > HTS  (which  means  that  raising  the  detector  to 

five  feet  above  the  strip  puts  the  detector  above  the  current  story),  sets  XEF=X0ALAT.  If  INSA  4 0 and 

8-HT  < HTS,  sets  XEF=X0ALL. 

(5)  If  D2/H  g 2 or  if  2 < D2/H  5 10  and  D2  ^ 500  feet,  goes  to  step  4.  In  all  other  cases  goes  to 
step  7. 

(4)  Looks  up  Table  6 for  W^/H  = D1/H,  X=XEF;  result:  FCORl. 

(5)  Looks  up  Table  6 for  W^/H  = D2/H,  X=XEF;  result:  FC0R2. 

(6)  Returns  FC0R2  - FCORl  as  result. 

(7)  Looks  up  Table  5 for  X = XEF,  H=H,  result:  FCORl. 

(8)  Calculates  correction  to  FCORl  due  to  finiteness  of  the  strip. 


(a) 

HYPl  = Vh2  + (Dl)'"^ 

(L) 

HYP2  = v/h2  + (D2)2 

(c) 

Looks  up  Table  5 for  X = 0, 

H = HYPl; 

result:  HCORl, 

(d) 

Looks  up  Table  5 for  X = 0, 

H = HYP2; 

result:  HC0R2, 

(e) 

Looks  up  Table  5 for  X = 0, 

H = H;  result:  HC0R3. 

(f) 

HCOR  = (HC0R1-HC0R2)/HC0R5. 

(9)  Returns  FCORl-HCOR  as  result. 

If  the  result  of  CQNTAM  would  otherwise  be  negative,  it  is  set  equal  to  zero. 

EXTRAP 

EXTRAP  calculates  a correction  for  sources  beyond  the  last  contaminated  strip.  It  is  not  always 
used.  The  argument  list  for  EXTRAP  is  as  follows: 

(1)  HDAO  (height  of  detector  above  grade) 

(2)  D (distance  to  the  outer  edge  of  the  outermost  oontaminated  strip  which  contributes  a CQNTAM 
correction) 

(5)  XOALL  (XWALL’ (l-FRAP)  for  the  current  story) 

(4)  XOALAT  (XWALL’ ^1-FRAP)  for  the  story  above) 

(5)  HTS  (height  of  the  current  story) 

(6)  INSA  (an  indicator  which  is  zero  if  the  current  story  is  the  top  story.  It  is  not  zero  if  there  is 
a story  above. ) 

The  subroutine  proceeds  as  follows: 

(1)  If  HDAG  ^ 0,  sets  H = 5 and  proceeds  to  step  2.  Otherwise  sets  H = EDAG,  XEF  = XOALL  and  proceeds 
to  step  5- 

(2)  If  INSA  = 0,  sets  XEF  = XOALL.  If  INSA  4 0 and  8-HDAG  > HTS  (which  means  that  raising  the  detector 
to  five  feet  above  grade  puts  the  detector  above  the  current  story),  sets  XEF  = XOALAT.  If  INSA  4 0 anq. 
8-HDAG  S HTS,  sets  XEF  = XOALL. 

(5)  R = ^h2  + d2 

(4)  Looks  up  Table  5 for  X = XEF,  H = Hj  result:  FCORl. 

(5)  Looks  up  Table  5 for  X = 0,  H = H;  result:  HC0R5. 

(6)  Looks  up  Table  5 for  X = 0,  H = R;  result:  HCORl. 
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(7)  Returns  FCORl* (HCORI/HCOR?)  as  result. 

7.8  Contributions  from  Roofs 

There  are  three  types  of  "roofs"  that  contribute  to  the  reduction  factor,  the  actual  roof,  setbacks 
above  the  detector,  and  neighboring  roofs  above  the  detector. 

7. 9  The  Actual  Roof 


The  contribution  from  the  roof  of  the  building  part  is  calculated  using  ROFDOS  with  INDCT  = 0.  The 
height  given  in  Item  I8  of  the  Fosdic  Form  (possibly  altered)  is  used  in  determining  Z.  The  contribution 
is  assumed  to  come  through  the  ceiling  of  the  story. 

7. 10  Setbacks  Above  the  Detector 

Setbacks  above  the  detector  contribute  to  the  reduction  factor  through  the  ceiling  of  the  story.  A 
setback  is  first  divided  up  into  parts  and  the  contributions  from  the  parts  are  added  to  get  the  total 
setback  contribution.  The  method  of  division  will  now  be  explained. 

Consider  Setback  2 of  the  building  shown  in  side  view  in  Figure  2.  (See  Appendix  V,  page  82  . ) A 
section  view  looking  downward  is  shown  in  Figtire  3.  (See  Appendix  V,  page  82.)  The  setback  is  the 
shaded  area  between  the  two  rectangles.  The  area  is  divided  into  four  rectangles  by  extending  the 
sides  of  the  inner  rectangle  which  are  parallel  to  the  shorter  of  the  sides  of  the  outer  rectangle.  If 
the  outer  rectangle  is  a square,  the  sides  parallel  .to  side  B of  the  building  are  the  ones  which  are 
extended.  Each  of  the  four  subrectangles  is  associated  with  a different  side  of  the  building  part.  If 
the  setback  has  zero  offset  on  a given  side,  the  rectangle  associated  with  that  side  will  have  zero  area 
and  will  not  contribute  to  the  reduction  factor. 


Figure  4 (See  Appendix  V,  page  82.)  shows  the  rectangle  associated  with  side  A.  The  detector  has 
horizontal  distance  d from  side  A.  The  contribution  from  this  rectangle  is  determined  using  ROFDOS 
according  to  the  following  scheme: 


(1)  dg  < d.  Use  INDCT  4 0,  TAREA  = 2W- (d-d]_),  CAREA  = 2W- (d-dg),  XP  = interior  wall  PSF  for  the 
current  side.  Multiply  result  by  one-half. 

(2)  dg  = d.  Use  INDCT  = 0,  CAREA  = 2W-(d-d^).  Multiply  result  by  one-half. 

(5)  (d^  + d2)/2  < d < dg.  Add  results  of  using  ROFDOS  as  in  a and  b. 

(a)  INDCT  4 0,  TAREA  = 2W'(d-d^),  CAREA  = 2W- (d^-d),  XP  = interior  wall  PSF  for  current-  side. 
Multiply  result  by  one-half. 

(b)  INDCT  = 0,  CAREA  = 2W(dg-d^). 

(1^)  (d^-+  dg)/2  = d.  Use  INDCT  = 0,  CAREA  = W- (dg-  d^). 

(5)  d^  < d < (d^  + dg)/2.  Add  results  of  using  ROFDOS  as  in  a and  b. 

(a)  INDCT  4 0^  TAREA  = 2W'(dg-d^),  CAREA  = a^*(d-d^),  XP  = interior  wall  PSF  for  side  opposite  to 
the  current  side.  Multiply  result  by  one-half. 

(b)  INDCT  = 0,  CAREA  2W-(d-d^). 


(6)  d^  = d.  Use  INDCT  = 0,  CAREA  = 2W-(dg-d^).  Multiply  result  by  one-half. 

(7)  d < d^.  Use  INDCT  4 0,  TAREA  = 2W*  (dg-d),  CAREA  = 2W-  (d^-d),  XP  = interior  wall  PSF  for  the 
opposite  to  the  current  side.  Multiply  result  by  one-half. 


side 


7. 11  Neighboring  Roofs  Above  the  Detector 

A neighboring  roof  above  the  detector  is  assumed  to  contribute  to  the  reduction  factor  through  the 
side  of  the  current  story.  The  contribution  is  calculated  using  ROFDOS  in  the  following  manner: (it 
should  be  recalled  that  on  each  side  a decision  is  made,  as  to  whether  Plane  1 is  a neighboring  roof  or 
not. ) 

(1)  INDCT  4 0- 

(2)  CAREA  = (Length  of  side  A)« (Length  of  side  b). 

(5)  Let  W = length  of  side  A if  the  current  side  is  parallel  to  side  A,  = length  of  side  B if  the 
current  side  is  parallel  to  side  B.  Then  TAREA  = CAREA  + 2W*  (width  of  Plane  1 on  the  current  side). 

(4)  XOH  = sum  of  mass  thicknesses  of  horizontal  barriers  at  the  height  of  the  neighboring  roof  and 
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between  this  height  and  the  height  of  the  detector. 

(5)  XP  = interior  wall  mass  thickness  added  to  the  product  of  one  minus  the  fraction  apertures  and  the 
exterior  wall  mass  thickness. 

(6)  The  result  of  using  ROFDOS  is  multiplied  by  one-half. 


7. 12  Contributions  from  Contaminated  Strips 


For  a given  story  of  a building  part,  each  side  has  contaminated  strips  that  may  contribute  to  the 
reduction  factor.  These  consist  of  setbacks  below  the  detector  and  of  contaminated  planes.  Contribu- 
tions to  the  reduction  factor  are  determined  as  follows.  First,  WALDOS  is  used  to  get  the  loncorrected 
contributions  WALC  and  WALS.  Then  corrections  due  to  contributing  contaminated  strips  are  determined 
using  COWTAM.  These  corrections  are  added  together.  To  this  sum  an  extrapolation  correction  (deter- 
mined by  using  EXTRAP)  may  or  may  not  be  used  depending  on  the  configuration.  The  resulting  sum,  CORR. 
is  used  to  form  the  products  WALC 'CORR  and  WALS 'CORE  which  are  the  contributions  to  the  reduction  fac- 
tor through  the  ceiling  and  through  the  cirrrent  side  respectively  due  to  contaminated  strips  on  that 
side.  The  quantity  COER  is  not  allowed  to  exceed  one.  It  will  be  zero  if  no  contaminated  strip 
contributes . 

The  contributions  to  CORR  are  determined  according  to  the  following  rules: 

(1)  Only  the  unshielded  portion  of  a contaminated  strip  contributes.  (Shielding  will  be  discussed  in 
the  next  section. ) 

(2)  Setbacks  below  the  detector  contribute. 

(5)  Plane  1 contributes  if  it  is  at  or  below  the  detector  or  if  it  is  grade.  If  Plane  1 is  a nei^- 
boring  roof  and  above  the  detector,  it  does  not  contribute  to  CORR. 

(4)  Plane  2 contributes  only  if  it  is  at  or  below  the  detector. 

(5)  Plane  J contributes  only  if  it  and  Plane  2 both  are  at  or  below  the  detector. 

(6)  An  extrapolation  correction  is  used  if  and  only  if  one  or  more  of  the  following  conditions  obtain. 

(a)  The  detector  is  at  or  above  all  of  the  contaminated  planes  on  the  current  side. 

(b)  The  detector  is  at  the  same  height  as  Plane  1;  but  a^  point  five  feet  above  Plane  1 is  at  or 

above  the  height  of  all  of  the  contaminated  planes  on  the  current  side . 

(c)  The  detector  is  below  Plane  1;  Plane  1 is  grade;  and  a point  five  feet  above  Plane  1 is  at  or 
above  the  height  of  all  of  the  contaminated  planes  on  the  current  side. 

7. 15  Shielding 


Part  of  a contaminated  strip  may  not  contribute  to  the  reduction  factor  because  of  shielding. 

Figure  5 (See  Appendix  V,  page  83)  shows  two  contaminated  strips  and  a test  point  used  in  determining 
the  extent  of  shielding.  If  2 lower  strip  is  totally  shielded  and  hence  does  not 

contribute.  If  Wg/h^<  lower  strip  may  be  shielded.  The  effective  inner  distance  becomes  the 

larger  of  d^  and  Note  that  the  inner  edge  of  the  upper  strip  is  not  used  in  determining  the 

extent  of  shielding  of  the  lower  strip. 


In  determining  shielding  by  a setback  the  test  point  is  put  at  detector  height  at  the  outer  wall  of 
the  current  story. 

For  shielding  by  Plane  1 the  following  rules  are  used': 

(1)  If  the  detector  is  above  Plane  1,  \ase  a test  point  at  detector  height  at  the  outer  wall  of  the 
current  story. 

(2)  If  the  detector  is  at  the  same  height  as  Plane  1 or  if  the  detector  is  below  Plane  1 and  Plane  1 
is  grade,  use  a test  point  five  feet  above  Plane  1 at  the  outer  wall  of  the  current  story  (or  on  a ver- 
tical extension  thereof). 

(3)  If  the  detector  is  below  Plane  1 and  Plane  1 is  a neighboring  roof,  there  is  no  shielding. 


For  shielding  by  Plane  2,  the  test  point  is  determined  as  follows: 

(1)  If  the  detector  is  above  Plane  2,  use  a test  point  at  detector  height  at  the  outer  wall  of  the 
current  story. 

(2)  If  the  detector  is  at  the  same  height  as  Plane  2,  use  a test  point  five  feet  above  Plane  2 at  the 
outer  wall  of  the  current  story  (or  on  a vertical  extension  thereof). 

(3)  If  the  detector  is  below  Plane  2,  there  is  no  shielding. 

Tables  1 through  8 are  presented  together  with  the  methods  of  interpolation  and  extrapolation  used. 

Note  that  in  Tables  1 through  5 the  natixral  logarithms  of  the  values  are  tabulated.  (See  Appendix  II, 
pages  30-39 •) 
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7.1^  Output  Construction 


Data  transferred  from  the  PF  calculation  to  the  Input-Output  program  were  a highest  numbered  story- 
indicator  (simply  yes  or  no),  story  number  and  reduction  factors  for  each  of  the  four  sides,  the  ceiling 
and  total.  The  true  PF  was  then  calculated  as  the  reciprocal  of  the  reduction  factor  sum  rounded  to  the 
nearest  integer.  For  P2  output  the  protection  factors  were  categorized  as  follows; 


Category  1 
2 
5 
h 


if  20  £ PF  S 39 
bo  ^ PF  s 69 
70  ^ PF  99 

100  s PF  s 149 


Category  5 
6 

7 

8 


if  150  ^ PF  s 249 

250  S PF  S 499 

500  s PF  s 999 

1000  ^ PF 


The  shielded  area  was  then  computed  by  multiplying  the 
ponding  to  the  PF  category  as  follows : 


floor  area  of  the  shelter  by 


a factor  corres- 


Categories  1,  2,  3 
Category  4 
Category  5 
Categories  6,  7,  8 


the  factor  was  . 5 
the  factor  was  . 3 
the  factor  was  . 7 
the  factor  was  1. 0 


Core  areas  could  only  be  calculated  for  first  and  second  stories  since  there  was  no  provision  on 
the  C3  input  for  describing  the  dimensions  of  core  areas  on  other  stories.  Volumes  were  calculated  for 
first  and  second  stories  using  the  smaller  of  core  area  or  shielded  area  as  shelter  area  if  the  core 
area  existed.  If  core  area  did  not  exist,  for  basements,  subbasements  and  all  stories  higher  than  the 
second,  volume  was  computed  by  multiplying  the  height  of  the  story  by  the  shielded  area. 


After  these  calculations  were  completed,  an  M2'  item  was  constructed  and  stored  into  a block  of 
memory  set  aside  for  accumulation  of  M2'  items.  If  this  facility  could  more  than  fill  the  remainder 
of  the  block  (3OO  items)  assuming  that  each  potantial  shelter  became  a shelter  the  item  just  stored  was 
erased,  and  the  block  printed.  The  last  item  was  then  stored  as  the  first  item  of  the  store  block.  If 
this  was  not  the  last  possible  facility  within  the  block,  the  storage  index  was  advanced  by  one  unit. 


The  shelter  line  for  P2  was  then  constructed  and  a test  made  to  determine  if  this  was  the  first 
shelter^  encountered  for  its  S tandard  L ocatlon.  If  so,  a heading  page  was  constructed  from  the  MWO 
items  within  the  memory  and  the  MWO  item  advanced  and  the  page  heading  printed  before  printing  the  P2 
line.  Otherwise,  after  checking  for  necessity  for  a new  (continued  Standard  Location)  page  heading,  and 
printing  it  if  required,  the  P2  line  was  printed.  The  PF  subroutine  was  then  entered  for  computations 
for  the  next  potential  shelter. 

8.  M2"  COKSTRUCTIQN  and  MAINTENANCE 

An  updated  M2  file  was  created  before  each  summary  run.  The  first  step  was  the  merging  of  all  M2' 
files  which  had  not  previously  been  consolidated  into  M2  into  an  M2"  file.  The  M2”  file  satisfied  all 
conditions  required  of  an  M2  file.  If  duplicates  occurred  from  among  the  M2'  inputs,  then  the  entry 
appearing  from  the  higher  or  highest  numbered  PCU  was  retained  and  each  of  the  other  duplicates  printed 
on  P3.  As  the  M2  item  does  not  contain  the  PCU  number,  the  selection  was  made  by  operational  procedure 
rather  than  by  the  program.  The  program  assumed  that  the  PCU  numbers  of  the  respective  M2'  files  were 
in  the  same  mmeric  order  as  the  indices  of  the  tape  units  from  which  the  M2 ' files  were  read. 

8. 1 Update-Suimmary  Program 

The  basic  function  of  this  program  was  to  produce  from  input  files  M2' ',  M2' ' ',  MW0>  C5, 
output  files  P4,  p6,  P7,  P8,  P9,  and  M2.  The  initial  M2' ' ' file  was  an  M2' ' file  of  PCU's  1 ■>  N and 
the  initial  M2'  ' file  was  an  M2 ' ' file  of  PCU's  N+1->M  producing  the  first  M2  file  of  PCU's  1 M; 
thereafter  the  M2  file  became  the  next  M2' ' ' input  file. 

The  P4  file  or  reject  file  included: 

(1)  All  items  from  the  C5  file  (delete  file) 

(a)  matching  items  found  on  M2' ' ' 

(b)  matching  items  found  on  M2' ' 

(c)  not  found  (these  items  were  saved  and  included  in  next  C5  file) 

(2)  All  items  from  M2' ' ' file  not  on  M2  file 


7.  "Shelter"  here  includes  the  no  shelter  per  facility  case. 
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(a)  see  (l)a  above 

(b)  items  having  a higher  revision  on  M2''  file 

(c)  items  having  a duplicate  on  M2 ' ' file- 
(5)  All  items  from  M2' ' file  not  on  M2  file 

(a)  see  (l)b  above 

(b)  items  having  a higher  revision  on  M2' ' ' file 

(c)  items  not  having  at  least  a four  character  match  (i.e.  a county)  on  MWO 
The  M2  file  or  shelter  file: 

A consolidation  of  all  items  found  on  the  M2'  ' and  M2 ' ' ' files  not  fo\ind  on  the  file. 

The  Summaries: 

Information  on  the  M2  file  was  per  shelter  and  calculations  to  determine  PF  category  and  capacity 
spaces  were  made  by  using  the  same  rules  as  the  "PF  calculation"  program.  A few  additional  calculations 
were  made  on  the  shelter  level,  a few  on  the  building  level,  and  one  (the  peak  unsheltered)  on  the  SL 
(Standard  Location)  level.  Values  from  the  shelter  level  calculations  were  added  to  the  SL  totals; 
these  totals  plus  the  population  information  found  on  MWO  were  the  basic  units  used  in  creating  the  hlx 
summaries  described  below.  (Any  or  all  of  the  5 population  values  not  found  on  MWC  were  considered  to 
be  zero  for  adding  purposes  thus  introducing  an  error;  all  summaries  influenced  by  this  error  were 
marked  by  a double  asterisk  just  before  the  words  PEAK  UNSHELTERED.  If  the  SL  was  on  MWO  but  not  on  M2 
only  the  population  sums  were  used. 

(1)  Standard  Location  Summary  (8  character  ID  or  identification  key) 

(a)  There  was  one  for  each  SL  found  on  the  MWO  and/or  M2  file. 

(b)  The  nijmber  of  SL  siommaries  printed  each  time  varied  as  follows: 

1.  All  the  SL's  on  M2, 

2.  Only  the  SL's  on  M2  that  came  from  M2' ' (that  is  all  SL's  that  had  any  change  since  the 
last  Update -Summary  run). 

5.  All  the  SL's  on  MWO  and/or  the  M2. 

(c)  There  was  a special  print  when  the  SL  (name)  was  not  found  on  MWO  and  a special  print  when 
no  shelters  were  reported  for  an  SL  found  on  MWO. 

(d)  The  information  from  this  summary  was  added  to  the  county  totals  before  it  was  printed  (if  it 
was ) . 

(e)  If  this  was  the  last  SL  in  the  county,  a county  summary  was  produced.  If  not,  calculations  on 
the  next  SL  were  started. 

(2)  County  Summary  (A  character  ID) 

(a)  There  was  one  for  each  county  on  MWO. 

(b)  All  county  summaries  were  printed  every  time. 

(c)  There  was  a special  print  when  no  shelters  were  reported  in  that  county. 

(d)  The  information  from  this  summary  was  added  to  the  area  totals  before  it  was  printed. 

(e)  If  this  was  the  last  county  in  the  area,  an  Area  Summary  was  produced.  If  not,  calculations 
on  the  next  SL  were  started. 

(5)  Area  Summary  (3  character  ID) 

(a)  There  was  one  for  each  area  on  MWO. 

(b)  All  area  simimaries  were  printed  every  time. 

(c)  There  was  a special  print  when  no  shelters  were  reported  in  that  area. 

(d)  The  information  from  this  summary  was  added  to  the  state  totals  before  it  was  printed. 

(e)  If  this  was  the  last  area  in  the  state,  a State  Summary  was  produced.  If  not  calculations  on 

the  next  SL  were  started. 

(A)  State  Summary  (2  character  it)) 

(a)  There  was  one  for  each  state  on  MWO. 

(b)  All  state  summaries  were  printed  every  time. 

(c)  There  was  a special  print  when  no  shelters  were  reported  in  that  state. 

(d)  The  Information  from  this  summary  was  added  to  the  region  totals  before  it  was  printed. 

(e)  If  this  was  the  last  state  in  the  region,  a Region  Summary  was  .produced.,.  If  .not,. -Calculations 
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on  the  next  SL  were  started. 

(5)  Region  Summary  (l  character  ID) 

(a)  There  was  one  for  each  of  the  eight  regions  in  the  suirvey. 

(b)  All  region  summaries  were  printed  each  time. 

(c)  There  was  a special  print  when  no  shelters  were  reported  in  that  region. 

(d)  The  information  from  this  summary  was  added  to  the  national  totals. 

(e)  If  this  was  the  eighth  region,  the  National  Summary  was  produced.  If  not,  calculations  on  the 
next  SL  were  started. 

(6)  National  Summary 

(a)  There  was  one. 

(b)  The  National  Summary  printed  each  time. 

(c)  Once  this  suimmary  was  printed  the  run  was  completed. 

9.  THE  REPORT  FILES  P6,  P7,  P8,  and  P9 

The  report  files  were  produced  by  making  use  of  the  summary  information  as  described  above  in 
addition  to  the  calculations  of  percentages  of  resident,  day  and  night  populations  sheltered  by  category 
1,  categories  2-5,  categories  L-8,  and  categories  1-8.  As  soon  as  the  necessary  Information  was  avail- 
able for  printing  one  of  the  summaries,  the  report  part  of  the  program  was  put  into  operation.  The 
data  were  set  up  according  to  a specified  format  and  were  written  in  BCD  on  one  or  more  of  the  four 
report  files  depending  upon  the  type  of  summary  being  written.  For  a description  of  P6,  P7,  P8,  and  P9 
see  Section  2.,  page  1. 

10.  Ml  CREATION 
10. 1 Ml"  Creation 

All  of  the  Ml'  files  were  combined  into  a single  Ml"  file.  This  consolidation  was  accomplished  by 
use  of  a simple  merge  program  in  which  the  individual  items  were  ordered  on  a key  consisting  of  the  Ml 

identification  fields  a,s  a major  field  and  the  PCU  as  a minor  field.  No  items  were  removed  in  this 

phase;  hence  duplicate  items  or  superseded  revisions  could  appear  in  the  Ml"  File.  Because  of  the  minor 
field,  however,  when  duplicates  (on  the  twenty  character  key)  occurred,  the  item  with  the  highest  PCU 
number  followed  all  other  duplicates  of  the  same  item.  No  item  could  appear  on  Ml"  which  had  an  identi- 
fication key  and  PCU  number  identical  to  those  of  any  other  item  since  each  Ml'  file  itself  satisfied 
all  requirements  for  an  Ml  file. 

10.2  Ml"-M2  Match-Select 

The  final  phase  of  the  Ml  construction  was  to  remove  duplicate  items  and  superseded  revisions  from 
the  Ml"  file  to  convert  it  into  the  Ml  file. 

The  program  to  create  Ml  used  M2  and  Ml"  as  inputs.  Essentially  the  procedure  was  to  read  Ml" 
and  M2  and  copy  onto  the  Ml  file  only  those  entries  from  Ml"  which  were  either  unduplicated  on  the 
twenty  character  key  or  the  last  appearing  of  a number  of  duplicates  and  for  which  one  or  more  items 

having  the  same  twenty  character  identification  key  appeared  on  M2.  All  items  of  Ml"  which  did  not 

appear  on  Ml  appeared  on  P5  and  were  used  for  reconciliation. 

11.  FINAL  PF  CALCULATION 

This  calculation  was  performed  to  obtain  a single  hard  copy  of  the  P2  file  in  which  all  facilities 
within  a Standard  Location  appeared  in  a single  book  and  in  proper  order.  Since  P2  consists  of  essen- 
tially the  same  information  as  that  in  M2  this  provided  for  posterity  a readable  version  of  the  shelter 
file  as  well  as  facilitating  reconciliation  of  the  subsets  of  P2  previously  sent  to  the  field  offices. 

The  Final  PF  program  was  merely  a variation  of  the  normal  PF  program.  The  only  essential  differ- 
ence in  the  programs  was  that  in  the  final  version  no  M2 ' file  was  created. 

There  was  also  a variation  in  procedure  in  that  for  the  original  version  a Processing  Unit  (a 
single  Ml'  tape)  was  the  input  data  unit  whereas  for  the  final  program  the  input  data  units  were  the 
tapes  of  the  Ml  file  taken  singly.  This  was  done  purely  as  a matter  of  operational  convenience. 

12.  SPECIAL  OUTPUT  FILES 

The  programs  and  procedures  which  have  been  described  in  detail  were  components  of  the  system 
essential  to  the  accomplishment  of  the  original  goals.  After  these  goals  had  been  attained,  several 
other  output  files  were  required  by  OCE. 
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The  Fosdic  Schedule  Count  file  was  a count  of  -items  in  Ml  by  revision  number  and  by  state  and 
region. 

A standard  location  file  was  prepared  -which  contained  those  Standard  Locations  on  MWO  for  which  no 
items  from  Ml  existed  and  those  Standard  Locations  not  appearing  on  MWO  for  which  items  from  Ml  did 
exist. 

A number  of  special  output  files  were  desired  which  were  merely  normal  outputs  from  the  previously 
described  programs,  except  that  the  items  for  inclusion  were  some  subset  of  the  entire  file.  To  facili- 
tate this  type  of  output  a generalized  selective  copy  program  was  written  by  use  of  which  almost  any 
specified  subset  from  Ml  or  M2  could  be  copied  into  an  intermediate  file.  This  was  then  used  as  an  Ml 
or  M2  input  file  for  the  appropriate  program  to  produce  the  desired  output  file.  Special  files  prepared 
by  use  of  this  technique  included: 

(1)  Army  Facilities  - P9 

(2)  Na-vy  Facilities  - P9 

(5)  Air  Force  Facilities  - P9 

(Ij-)  HEW  Facilities  - P9  (the  items  were  included  on  a basis  of  certain  combinations  of  Use  Code  and 
Owner  Code) 

(5)  Non -Military  Federal  Facilities  - P9 

(6)  State  or  Local  Gove-^nment  Facilities  - P9 

(7)  Facilities  having  a PV  (Physical  Vulnerability)  of  21  or  22  - P9 

(8)  Basement  or  Subbasement  Shelters  - P9 

(9)  Army  Facilities  - P2 

(10)  Na-vy  Facilities  - P2 

(11)  Government  Sensitive  Facilities  - P2 

(12)  Special  Virginia  and  Maryland  Counties  - P2 

(15)  Arizona  and  California  Facilities  with  Use  Code  of  - P2 
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APPENDIX  I 


Field  Office  Codes 


New  England  Division  Missouri  River  Division 


A1 

New  England  Div 

FI 

Kansas  City  Dist  (4) 

AA 

DPWO-1 

F2 

Omaha  Dist 

AB 

APWO-NY  (]) 

Southwestern  Division 

North 

Atlantic  Division 

G1 

Alburquerque  Dist 

B1 

Baltimore  Dist 

G2 

Fort  Worth  Dist 

B2 

Buffalo  Dist  (2) 

G3 

Galveston  Dist 

B5 

Eastern  Ocean  Dist 

G4 

Little  Rock  Dist 

b4 

New  York  Dist 

G5 

Tulsa  Dist 

B5 

Norfolk  Dist 

GA 

dpwo-8  (5) 

b6 

Philadelphia  Dist 

B7 

Pittsburgh  Dist 

North 

Pacific  Division 

BA 

DPWO-4 

HI 

Alaska  Dist 

BB 

DPWO-5  (5) 

H2 

Portland  Dist 

BC 

APWO-Chesapeake 

H3 

Seattle  Dist 

BD 

APWO-NY  (1) 

h4 

Walla  Walla  Dist 

HA 

NWiA  Div  - BuDocks 

South 

Atlantic  Division 

Cl 

Charleston  Dist 

South 

Pacific  Division 

C2 

Jacksonville  Dist 

J1 

Los  Angeles  Dist 

C5 

Mobile  Dist 

J2 

Sacramento  Dist 

C4 

Savannah  Dist 

J3 

San  Francisco  Dist 

C5 

Wilmington  Dist 

JA 

DPWO-12 

CA 

DPWO-5  (5) 

JB 

SW  Div  - BuDocks 

CB 

SE  Div  - BuDocks 

CC 

APWO  - Caribbean 

Lower 

Miss  Valley  Division 

K1 

Kansas  City  Dist  (4) 

Ohio  River  Division 

K2 

New  Orleans  Dist 

D1 

Buffalo  Dist  (2) 

K3 

St.  Louis  Dist 

D2 

Huntington  Dist 

K4 

Vicksburg  Dist 

D5 

Louisville  Dist 

KA 

DPWO-8  (5) 

D4 

Memphis  Dist 

D5  - 

Nashville  Dist 

Pacific  Ocean  Division 

LI 

Pacific  Ocean  Div 

North 

Central  Division 

L2 

Honolulu  Dist 

El 

Chicago  Dist 

LA 

DPWO-14 

E2 

Detroit  Dist 

LB 

Pac  Div  - BuDocks 

E5 

Rock  Island  Dist 

e4 

St  Paul  Dist 

EA 

DPWO-9 
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APPENDIX  I 


Use  Class  Codes 


RESIDENTIAL: 

n Apartment/Hote 1 
12  Domitory/Barracks 
19  Other 

EDUCATIONAL: 

21  Kindergarten/elementary  school 

22  Jr.  Hlgh/Hlgh/Preparatory  school 

23  College/University 

24  Buslness/Professional/lndustrlal  school 

25  Correctional  schools 

26  Library-Museum 
29  Other 

RELIGIOUS : 

31  Church/Synagoguc 

32  Retreat/Monastery/Convent 
39  Other 

GOV'T  and  PUBLIC  SERVICE: 

5l  Hospital 

42  Clinic 

43  Utilities 

44  Communication  facilities 

45  Offices 

46  Jails /Prlsons/Correctional  Institutions 

47  Armories/monuments/memorials 
49  Other 


COMMERCIAL: 

51  Offices 

52  Food  Stores 

53  Stores  other  than  Food  Stores 

54  Warehouses 

55  Banks /Financial  Institutions 
59  Other 

mpUSTRIAL: 

5l  Factory/ plant /manufacturing  center 
62  Food  processing  plants 
69  Other 

AMUSEMENT /MEETINGS : 

71  Theatre/Auditorium 

72  Community  Center 
79  Other 

TRMSPORTATION : 

BI  Railroad  Station/terminal 
82  Bus  Station/terminal 
85  Airport  terminal 

84  Airport  hangars 

85  Marine  Terminal 

86  Automotive  Repair  and  Storage 
89  Other 

MISCELLANEOUS: 

99  Categories  not  covered  above 


Owner  Codes 


1 - Federal  government 

2 - State  government 

3 - Local  government 


4 - Private 

5 - Other 


APPENDIX  I 


Physical  Vulnerability  Codes 

TYPE  OF  FACILITY  PV  CODES 


Quonset  type,  single-story  building  11 


Wood-framed  buildings 

Single-story  or  multi-story  dwelling  21 

Single-story  or  multi-story  commercial  or  22 

industrial  building 

Wall-bearing  buildings 

Single-story  dwelling  51 

Single-story  commercial  or  industrial  52 

Two-story  dwelling  5^ 

Two-story  commercial  or  industrial  55 

5- 5  story  buildings  56 

6- 8  story  buildings  57 

Multi-story  monumental  type  buildings  58 

Steel-framed  buildings 

Single-story  very  light  steel  frame,  industrial  or  commercial  4l 

Single-story  light  steel  frame,  no  cranes  or  cranes  of  less  than  10  tons,  industrial  42 

Multi-story,  conventional  design,  commercial  45 

Multi-story,  light  industrial  44 

Single-story,  industrial  with  10-25  ton  cranes  45 

50-50  ton  cranes  46 

60-100  ton  cranes  47 

Over  100  ton  cranes  48 

Steel-framed  multi-story,  earthquake  resistant  49 

Reinforced  concrete  frame  buildings 

Single-story,  very  li^t  frame,  industrial  or  commercial  51 

Single-story,  light  frame,  no  cranes  or  cranes  of  less  than  10  tons,  industrial  52 

Single-story  industrial  10-25  ton  cranes  55 

50-50  ton  cranes  5^ 

60-100  ton' cranes  55 

Over  100  ton  cranes  56 

Multi-story,  conventional  commercial  57 

Multi-story,  industrial  58 

Multi-story,  earthquake  resistant  59 

Multi-story,  windowless  blast-resistant  design  91 

Composite  framed  buildings  (structural  steel  and  concrete) 

Single-stoiy,  no  cranes  or  cranes  of  less  than  10  tons  6l 

Single-story,  10-50  ton  cranes  62 

Tunnels  and  earth-covered  structures  71 


Mines  and  deep  underground  facilities  8l 
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APPENDIX  II 


TABLE  1 

(Natural  logarithms  of  values  are  given.) 


X ’ 

o 

0 

10 

20 

30 

AO 

50 

60 

70 

80 

90 

100 

110 

120 

130 

lAO 

150 

160 

170 

180 

190 

200 

210 


1.  For  X ’ > 210,  value  = 0. 

o 

2 . Linear  interpolation  in  X^ 

3.  A X ’ = 10. 

o 


0, 

-0.8A4 

-1.386 

-1.864 

-2.303 

-2.733 

-3.147 

-3.576 

-3.990 

-4.423 

-4.804 

-5.221 

-5.627 

-6.032 

-6.438 

-6.831 

-7.236 

-7.642 

-8.047 

-8.422 

-8.839 

-9.210 


for  natural  logarithm  of  value . 
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TABLE  5 

(Natiiral  logarithms  of  values  are  given.) 


In  H 

X 0 

50 

100 

150 

200 

250 

300 

1.09864 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1.90336 

-0.193 

-0.164 

-0.184 

-0.170 

-0.208 

-0.218 

-0.240 

2.70808 

-0.364 

-0.354 

-0*388 

-0.395 

-0.431 

-0.454 

-0.481 

3.51280 

-0.566 

-0.611 

-0.657 

-0.701 

-0.722 

-0.756 

-0.780 

4.31752 

-0.855 

-0.977 

-1.038 

-1.111 

-1.131 

-1.178 

-1.195 

4.66409 

-1.019 

-1.179 

-1.247 

-1.325 

-1.356 

-1.408 

-1.425 

5.01066 

-1.215 

-1.418 

-1.487 

-1.568 

-1.615 

-1.655 

-1.675 

5.35723 

-1.426 

-1.682 

-1.763 

-1.833 

-1.914 

-1.973 

-1.999 

5.70380 

-1.695 

-1.995 

-2.094 

-2.148 

-2.269 

-2.350 

-2.383 

6.05037 

-2.043 

-2.375 

-2.491 

^2.531 

-2.690 

-2.794 

-2.834 

6.39694 

-2.490 

-2.836 

-2.971 

-3.002 

-3.189 

-3.311 

-3.360 

6. 74351 

-3.058 

-3.394 

-3.545 

-3.578 

-3.777 

-3.907 

-3.967 

7.09008 

-3.768 

-4.065 

-4.228 

-4.279 

-4.466 

-4.588 

-4.661 

7.43665 

-4.641 

-4.864 

-5.033 

-5.123 

-5.266 

-5.360 

-5.448 

7.78322 

-5.699 

-5.808 

-5.974 

-6.128 

-6.190 

-6.230 

-6.337 

1.  If  X > 300,  use  X = 300. 

2.  For  In  H > 7.78322,  value  = 0. 

3.  Linear  interpolation  in  X and 
1^.  A X = 50. 

5.  For  1.09864  < In  H < 4.31752, 

6.  For  4.31752  < In  H < 7.78322, 


In  H for  natural  logarithm  of  value . 

A In  H = .80472. 

A In  H = .34657 • 
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APPENDIX  II 


TABLE  7 


^0 

Skyshine  Correction 

0 

1.15 

50 

1.08 

100 

1.04 

200 

1.01 

400 

1.00 

1.  If  Xq  > 400,  use  Xq  =.  400. 

2.  Linear  interpolation. 
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APPENDIX  II 


TABLE  8 


XI 

0 

10 

20 

30 

ko 

50 

6o 

NFLOOR 

1 

1,0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2 

• 7 

.8 

.8 

•9 

.9 

•9 

•9 

5 

.6 

•7 

.8 

.8 

.8 

•9 

.9 

1+ 

• 5 

.6 

• 7 

.8 

.8 

.8 

.9 

5 

.6 

• 7 

•7 

.8 

.8 

.8 

6 

•5 

.1^ 

• 5 

.6 

• 7 

• 7 

.8 

1.  No  interpolation  or  extrapolation  is  used. 
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overall  data  routing  within  nbs  system 


APPENDIX 


IV 


<o 


P7  (-^unirtaiy  B ) 


APPENDIX  rV 


Input  Edit 

Flow  Chart  Contents 

Section 

Description 

Overall  "block  diagram 


START 

Initialization 

TAPEC 

C3  input 

TAPEF 

C4  input 

ALTER 

C5  or  C4  fonnat  modification 

CKLB 

C5  or  Ck  identification  check 

CKLB  (cont.) 

C4  identification  check 

PVCK 

Pre  conversion  check 

SCAT 

Isolation  of  data  fields 

PCVED 

Pre  conversion  edit 

A23 

A2  or  A3  determination 

CDRR 

"A"  output  set  up 

ERDC 

Hollerith  PI  indicator  construction 

CDRP 

"A"  construction  and  print 

DPCK 

Duplicate  C4  check 

MERG 

Consolidation  of  C3  and  C^4-  to  Ml 

MISM 

Excess  C4  gating  set  up 

XFSDC 

Excess  C3  gating  set  up 

PTR 

C3  index  advance 

APPENDIX  IV 


5 

DPFK 

FEX 

END 

ENDR 

optal”^ 

WGl  V 

WRl  J 

MPO  '1 

pakJ 

FOX 

6 

XSB 

7 

XSB  (cont.) 

SOC 

8 

SIC 

9 

SMC 

10 

SBK 

U 

XDC 

12 

CPAC 

Duplicate  C5  check 
Abnonnal  end.  of  run  set  up 
End  of  run 

Error  end  of  run  set  up 

”B",  "C",  or  "D"  construction  and  print 

Ml  construction  and  storage 

Ml  print 

Existence  check 

Existence  check 
Story-height  check  (O  stories) 

Story-height  check  (l  story) 

Story-height  check  (multiple  stories) 
Setback  check 

Dimension  check 
Contaminated  planes  check 


6k 


Input  Edit  ■ 

- Connector  Index 

Connector 

Page 

A 

2,5 

B 

2,1+ 

C 

3,6 

D 

6,7 

E 

6,7 

F 

7,8 

G 

7,9 

H 

7,8,9 

I 

7,8,9,10 

J 

7,8 

K 

8,9 

L 

7,9 

M 

10 

N 

10 

P 

10 

R 

3,^ 

S 

3,5 

T 

3,^ 

U 

3,5 

¥ 

^,5 

X 

i+ 

Z 

^,5 
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APPENDIX  IV 


Input  Edit  ” 

- Connector  Index  (Cont.) 

Connector 

Page 

a 

2 

3 

3 

P 

Pi 

10 

^,5 

P2 

START 

2,5 
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INPUT  EDIT  FLOW  CHART  PAGE 
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INPUT  EDIT  FLOW  CHART  PAGE 
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INPUT  EDIT  PLOW  CHART  PAGE 
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INPUT  EDIT  FLOW  CHART  PAGE 
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INPUT  EDIT  FLOW  CHART  PAGE 
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iS33C  I 0 


IWPUT  60IT  FLOW  CHART  PAGE 


APPENDIX 


IV 
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INPUT  EDIT  FLOW  CHART  PAGE 
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INPUT  EDIT  FLOW  CHART  PAGE 
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tUPUT  EDIT  FLOW  CHART  PAGE  10 
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INPUT  EDIT  FLOW  CHART  PAGE  11 
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INPUT  EDIT  FLOW  CHART  PAGE  12 
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APPENDIX  IV 


PF  PRINT 

FDOW  CHART  MNEMONICS 

FF  = Fosdic  Form 

ITC  ==  Index  of  current  FF  being  processed  within  this  record 
REGNO  = Record  index  of  cirrrent  input  record  being  processed 
LSTOR  = Storage  for  unpacked  FF 

LSTOR  + 13^  = 0 only  if  current  FF  has  been  completely  processed 

MSI  or  MS2  = Master  File  1 or  2 

PF  = Protection  Factor 

SL  = Standard  Location 

12AB  = The  OCEM  code  of  the  SL 

Floor  = 0 only  if  there  are  no  shelters  > 20PF  in  FF  to  date 


TAPE  ASSIGNMENTS 

Input:  Ml 

B5 

MWO 

B6 

Output : M2 

AT,  B7 

P2 

A9 

INPUT  CARD:  Example 

Words  1-^4-  = 

AADECA20Za96lA...A 

12AB567aFOCC125J+5PNROONP  which  is  words  1-4  of  FF 

= 

000  for  beginning  of  PCU 

XXX  for  rerun  where  XXX  = record  No.  in  which  1st  usable  FF  occurs 

9t,  = 0000  for  beginning  of  PCU 


= yyyy  for  rerun  where  yy  = index  of  1st  usable  FF 
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PF  caltulation  and  print  flow  chart  page 
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PF  CALCULATION  AND  PRINT  FLOW  CHART  PAGE 
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MACH  I >4  e 


APPENDIX  V 


Figure  I 


Figure  2 


Side  0 


Side  A 


Setback  2 
Setback  I 


side  C 

n 

i 

i 

1 

Inner  Rectangle — ' 

' Outer  Rectangle 
Side  B 


Figure  3 


Figure  4 


1 

^2  ~r 

J_^ 


Side  A 
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APPENDIX  V 


Test  Point 


Figure  5 


6^  Differences 


There  was  only  one  conceptual  difference  between  the  procedures  used 
for  processing  the  '62  Fallout  Shelter  Survey  and  those  used  for  '63  data. 

This. change  was  Introduced  to  permit  changes  in  identification  keys  and/or 
th^^Ml  and  M2  files.  The  procedure  is  described  in 
and  by  mat  1 uir  i4W- diagram  - 

However,  all  of  the  other  computer  programs  had  to  be  modified  to  some 
extent.  In  some  programs,  the  only  changes  involved  were  those  to  permit  a 
two  character  revision  number;  in  others,  extensive  reprogramming  was  required. 

The  changes  within  each  program  were  ne  cess  ary  to  allow  for  two 

definitions  of  "shelter"  (PF  ^ ^0  and  PF  ^ lOO),  representation  on  P2  and  M2 
of  all  shelter  with  PF  10  rather  than  20,  new  definitions  for  capacity  for 
low  PF  categories,  or  to  provide  ability  to  distinguish  between  '62  and  '63 
data  in  Ml  and  M2  files . 

The  effect  of  these  modifications  on  the  print  files  P2,  P6,  P7,  P8, 
and  P9  and  the  new  file  P 10  is  explained  by  the  new  formats  for  these  files. 

In  general  the  descriptions  of  programs  in  WBS  Report  7826  remain  valid 
except  where  superseded  by  addition,  deletion  or  replacements  as  indicated 
by  the  following  notes. 
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1 . Goal  OK 

2 . File  Numbering 

I . C6  addition 

II.  OK 

III .  OK 

IV.  PI  and  PIA  change 

add  extra  summary  P ’ s 

3 . 10  A add 
C6 

3.11  new  P file  and  II  and  PIA  changes 

4.  Sorts 

C6 

Ml  change 

5.  M¥0  OK  except  M[W  not  updated  for  63 

6 . Input  Edit 

Add  after  2nd  paragraph  2 character  rev.  const,  rules. 

7.1  PF  10 

7.2  PF  10 

7.14  Categories  — dual  definition  of  shelter 
9.  Report  files  (additional?) 

13 • Addition 


A.ppendices 
Page 


47A 

48 

53 

5^ 

56-61 

62A 


Change  memo  and  example 

format  for  2 clear  revision 

Replace 

Replace 

Replace 

Add  change  Information  flow 
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2.  FILE  TIMBERING  SYSTEM 


Add 


(F) 


c6  vas  a printed  memorandum  containing  identification  fields 
of  an  item  in  the  system  to  be  changed  and  the  new  identifi- 
cation fields  for  that  item.  "A  new  name  appear 

_joa--G67~~lTut--shan ge^-  of  ^iaffis--was_j3p-tiii^^^^‘  / uJc2<i 
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Change  IV  (B)  -PJS  contains  all  B,  C,  and  D items  from 

exist  for 


Items  do  not 


Page  5 


After  3.10  C5  File 
Add  3.IOA  C6  File 


Each  C6  item  was  received  at  KBS  as  a printed  memorandimi.  Each  item 
represented  an  item  w:y:hin  the  system  for  which  the  identification  fields 
and/or  the -iiaffle— had  to  he  changed.  Each  item  was  transcribed  to 


punch  cards' which  was  stored  in  a C6  card  subfile  until  an  updating  cycle 
was  begun. 

//  y / / 

identification  key ^Df  tyenty  ch^acters.^. 


/6he  eafS  <4jere/ eithe:^lleft  brank  or  contai.n®^ 

r . ' / - jt 

f 


6lumns  Qonl^nedr  only  blanks,  the  nazi^  fi^ld  hf 
I;  if  these  column^ha^  at 


ten  blanks  replaced  tb4 


/yflUT 


’til  , 0i 

-h 


n ' ^ 


0 
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3 .11  P Files 

In  paragraph  2,  line  2.,  omit  "having  a non-zero  revision  number". 


Page  5 


k.  SORTS 


Replace  last  sentence  of  paragraph  1 hy: 


The  C5  and  C6  subfiles  were  sorted  on  the  same  key  for  Input  to 
the  M2  creation  program  and  the  Ml  change  program  respectively. 


Page  5 


1^.  SORTS 


Replace  paragraph  3 ^75 


The  Ml'  change  file  created  hy  the  match-merge  of  C6  and  Ml 
vas  sorted  using  the  same  key  as  that  used  for  sorting  CJ  and  Ci^-. 
Thereafter,  the  Ml'  was  treated  exactly  as  a normal  Ml'  file. 
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6.  INPUT  EDIT  PROGRAM 
After  paragraph  5 add: 

For  '63  data  the  revision  m;imbers  were  changed  in  Ml'  by 
the  program  from  those  appearing  on  03  and  C4  so  that: 

0 became  20 

1 " 21 

2 " 22 

3 " 23 

4 " 24 

5 " 25 

6 " 26 

7 " 17 

8 " 18 

9 " 19 

This  was  done  to  insure  that  updating  of  the  file  would  follow 
rules  for  schedule  submission  for  ’63  data  and  to  provide  a method  of 
distinguishing  between  '62  and  ’63  data. 
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In  6.3 

In  the  table  showing  error  types,  ignore  the  last  column.  The 
next-to-Iast  col-umn  now  indicates  error  type  regardless  of  revision 
number . 


From  each  C6  item^  a C5  item  was  constructed;  the  C5  item  was  used 
in  the  Update -Summary  Program  (See  8.1)  exactly  as  a normal  C5  item  in 
updating  the  M2  file . 

The  sorted  C6  file  was  then  used  to  match-merge  against  the  Ml,  Ml’ 
or  Ml"  file.  Inputs  to  the  program  were  Ml*  and  C6;  outputs  were  Ml*new^, 
(those  items  from  Ml  which  were  not  found  on  C6),  Ml’  change  (those  items 
on  both  Ml  and  C6  with  appropriate  changes  made  --  this  file  had  to  be 
sorted  before  any  further  use)  and  C6  new  (those  items  from  C6  for  which 
no  matching  item  was  found  on  Ml). 

The  C6  new  tape  then  had  to  be  used  to  match-merge  against  the  other 
Ml  file. 


*This  was  Ml  only  when  changes  were  made  on  ’62  data;  for  ’63  changes 
this  file  was  Ml’  or  Ml",  but  the  procedures  were  identical. 
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NATIONAL  BUREAU  OF  STANDARDS 

A.  V.  Astin,  Director 


THE  NATIONAL  BUREAU  OF  STANDARDS 

The  scope  of  activities  of  the  National  Bureau  of  Standards  at  its  major  laboratories  in  Washington,  D.C.,  and 
Boulder,  Colorado,  is  suggested  in  the  following  listing  of  the  divisions  and  sections  engaged  in  technical  work. 
In  general,  each  section  carries  out  specialized  research,  development,  and  engineering!  in  the  field  indicated  by 
its  title.  A brief  description  of  the  activities,  and  of  the  resultant  publications,  appears  on  the  inside  of  the 
front  cover. 

WASHINGTON,  D.  C. 

Electricity.  Resistance  and  Reactance.  Electrochemistry.  Electrical  Instruments.  Magnetic  Measurements 
Dielectrics.  High  Voltage. 

Metrology.  Photometry  and  Colorimetry.  Refractometry.  Photographic  Research.  Length.  Engineering  Metrology. 
Mass  and  Scale.  Volumetry  and  Densimetry. 

Heat.  Temperature  Physics.  Heat  Measurements.  Cryogenic  Physics.  Equation  of  State.  Statistical  Physics. 
Radiation  Physics.  X-ray.  Radioactivity.  Radiation  Theory.  High  Energy  Radiation.  Radiological  Equipment. 
Nucleonic  Instrumentation.  Neutron  Physics; 

Analytical  and  Inorganic  Chemistry.  Pwe  Substances.  Spectrochemistry.  Solution  Chemistry.  Standard  Refer- 
ence Materials.  Applied  Analytical  Research.  Crystal  Chemistry. 

Mechanics.  Sound.  Pressure  and  Vacuum.  Fluid  Mechanics.  Engineering  Mechanics.  Rheology.  Combustion 
Controls. 

Polymers.  Macromolecules:  Synthesis  and  Structure.  Polymer  Chemistry.  Polymer  Physics.  Polymer  Charac- 

terization. Polymer  Evaluation  and  Testing.  Applied  Polymer  Standards  and  Research.  Dental  Research. 
Metallurgy.  Engineering  Metallurgy.  Microscopy  and  Diffraction.  Metal  Reactions.  Metal  Physics.  Electrolysis 
and  Metal  Deposition. 

Inorganic  Solids.  Engineering  Ceramics.  Glass.  Solid  State  Chemistry.  Crystal  Growth.  Physical  Properties. 
Crystallography. 

Building  Research.  Structural  Engineering.  Fire  Research.  Mechanical  Systems.  Organic  Building  Materials. 
Codes  and  Safety  Standards.  Heat  Transfer.  Inorganic  Building  Materials.  Metallic  BuHding  Materials. 

Applied  Mathematics.  Numerical  Analysis.  Computation.  Statistical  Engineering.  Mathematical  Physics.  Op- 
erations Research. 

Data  lYocessing  Systems.  Components  and  Techniques.  Computer  Technology.  Measurements  Automation. 
Engineering  Applications.  Systems  Analysis. 

Atomic  Physics,  ^ectroscopv.  Infrared  Spectroscopy.  F'ar  Ultraviolet  Physics.  Solid  State  Physics.  Electron 
Physics.  Atomic  Physics.  Plasma  Spectroscopy. 

Instrumentation.  Engineering  Electronics.  Electron  Devices.  Electronic  Instrumentation.  Mechanical  Instru- 
ments. Basic  Instrumentation. 

Physical  Chemistry.  Thermochemistry.  Surface  Chemistry.  Organic  Chemistry.  Molecular  Spectroscopy.  Ele- 
mentary Processes.  Mass  Spectrometry.  Photochemistry  and  Radiation  Chemistry. 

Office  of  Weights  and  Measures. 

BOULDER,  COLO. 

Cryogenic  Engineering  Laboratory.  Cryogenic  Equipment.  Cryogenic  Processes.  Properties  of  Materials.  Cryo- 
genic Technical  Services. 

CENTRA!.  RADIO  PROPAGATION  LABORATORY 

Ionosphere  Research  and  Propagation.  Low  Frequency  and  Very  Low  Frequency  Rese2irch.  Ionosphere  Re- 
search. Prediction  Services.  Sun-Earth  Relationships.  Field  Engineering.  Radio  Warning  Services.  Vertical 
Soundings  Research. 

Radio  Pr(y)agation  Engineering.  Data  Reduction  Instrumentation.  Radio  Noise.  Tropospheric  Measurements. 
Tropo^heric  Analysis.  Propagation-Terrain  Effects.  Radio-Meteorology.  Lower  Atmosphere  Physics. 

Radio  Systems.  Applied  Electromagnetic  Theory.  High  Frequency  and  Very  High  Frequency  Research.  Fre- 
quency Utilization.  Modulation  Research.  Antenna  Reseznch.  Radiodetermination. 

Upper  Atmosphere  and  Space  Physics.  Upper  Atmosphere  and  Plasma  Physics.  High  Latitude  Ionosphere 
Physics.  Ionosphere  and  Exosphere  Scatter.  Airglow  and  Aurora.  Ionospheric  Radio  Astronomy. 

RADIO  STANDARDS  LABORATORY 

Radio  Physics.  Radio  Broadcast  Service.  Radio  and  Microwave  Materials.  Atomic  Frequency  and  Time-Interval 
Standards.  Radio  Plasma.  Millimeter-Wave  Research. 

Circuit  Standards.  High  Frequency  Electrical  Standards.  High  Fretyiency  Calibration  Services.  High  Frequency 
Impedance  Standards.  Microwave  Calibration  Services.  Microwave  Circuit  Standards.  Low  Frequency  Calibration 
Services. 


